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THE OTIS ELEVATORS AT THE COLUMBIAN EXPOSITION. 

The display of elevators at the World’s Columbian Exposi- 
tion is very large and includes practically every type of ele- 
vator that is used. Probably a dozen different manufac- 
turers make exhibits. The largest and most noticeable 
display is made by Otis Brothers & Company, of New York, 
who not only have a large and fine exhibit in the Transpor- 
tation building, but also have many elevators in actual use 
throughout the Exposition. Three elevators are conspicuous 





minute, The Ral is installed in the basement of the 
building, immediately under the elevator shaft. The arma- 
ture shaft of the motor is coupled direct to a worm shaft by 
insulating. coupling. This shaft engages two gear wheels, 
which in turn engage each other, The worm shaft is double, 
being both right hand and left hand, so that there is no end 
thrust, this being taken up between the two wheels. The 
electric controlling device is a solenoid coil, which is in the 
main armature circuit, and which acts on a core rigidly 
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features in the space occupied by the exhibit of this company, | attached to the rheostat brush, thus automatically control- 
and these are in constant use, carrying passengers to the ling the amount of resistance in the armature circuit. The 
gallery and return. In the central tower of the Transporta-| motor is of the Eickemeyer type. The armature makes 800 
tion building eight hydraulic passenger elevators have been | revolutions per minute and the speed is readily reduced by 
installed. These were designed primarily to carry people to| means of the worm shaft. The motor is compound wound 
the roof promenade and restaurant, but after the burning of | and so arranged that when the operator throws on the cur- 
the cold storage plant the Exposition management closed | rent it uses both the shunt and series fields; but when the 
the roof to the public, and since then only two elevators have | load is started the series field is automatically cut out, leaving 
been used, and these simply to earry people to the gallery. | ‘the shunt field to control the speed. The brake device is of 
In the Administration building there are eight Otis electric | | the iron strap pattern, faced with leather, applied automati- 
passenger elevator engines. In the Manufactures and Liberal | cally. 
Arts building there are four electric elevators which carry| A great many electric elevators constructed on this same 
people to the roof promenade, while in the Casino building | | general plan, except so far as the counterbalance is concerned, 
there are two hydraulic passenger elevators, one hydraulic | have been installed by the Otis Company. The general plan 
freight elevator, and two hydraulic direct-acting dumb ele- | for counterbalancing is that the weight of the car is almost 
vators. counterbalanced by a weight attached directly to the car, 
No elevators at the Exposition have attracted so much | while one-half the maximum load is counterbalanced by 
attention as those in the Manufactures and Liberal Arts| another weight attached to the opposite drum from the main 
building. These have the highest rise of any electric eleva- | hoisting cable ; the result being that the motor is not called 
tors in the world—a distance of 185 feet. The distance, how- | upon to work excépt to one-half of the rated capacity of the 
| ever, seems much in excess of this because the tower in which | elevator. These elevators are provided with an automatic 
they run is in the center of the north end of the main aisle of | stop at the bottom, alsoat the top of travel. The application 
the building, and is open on all sides, as may be seen by/ of electricity to elevator use has been very successful, as is 
examining the illustration on this page. shown by the efficiency of these elevators at the Exposition, 
These elevators are operated by electricity, and represent and it has been in use long enough and has been tested 
the latest achievements in the manufacture and operation of thoroughly enough to prove its special advantages. It has 
elevators, both from a commercial point of view and from advantages over steam on account of its economy under 
considerations of safety. There are four cars in this shaft: | general conditions, smoothness of operation, and freedom from 
but they are run in pairs, so that in reality there are only two dust, noise and heat. Neither does it require the attention 
plants, which are attached to opposite sides of the drum, and of an engineer or other skilled attendant. As compared to 
which have no independent counterbalances, as the cars hydraulic elevators, the electric elevator does not occupy as 
balance each other. Each car has a carrying capacity of much space, is cheaper in first cost, and in ordinary use is 
fourteen people, and there is an attendant.in each ear, | probably cheaper of operation, as it calls for only as much 
although the operating is done in one car for each set; that energy as is required to manage the load, while the hydraulic 
is, the wheel-operating device in one car controls not only the | elevator uses so much water regardless of the weight of the 
operation of that car, but also the one which poemterbalasens | load, and works to its fullest efficiency only when every load 
it. The ears are run at stated intervals and are started at a/|is a maximum one. 
signal, at which the doors at the top and bottom are closed.| There are conditions, however, to which steam and hydrau- 
The electric motor which operates each machine is of 15 horse | lic elevators are especially suited, and the latest achievements 
power capacity and derives its current from the 500 volt Expo-'in the construetion of these elevators can be seen in the 
sition power circuit. The speed of the elevators is 200 feet per exhibit of the Otis Company. The elevators in the tower of 
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THE GREAT OTIS ELEVATORS IN THE 
LIBERAL ARTS BUILDING, 





THE WORLD'S COLUMBIAN EXPOSITION EXHIBIT OF OTIS BROTHERS & COMPANY'S ELEVATORS, 
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the Transportation building have two compound 
Worthington pomps, which pump water into 20,000 
gallon pressure tanks. A hydraulic pressure of 90 
pounds is used. The cars are supplied with all safety 
deviees and with an automatic stop, so that they stop 
at the top and at the bottom independently of the 
operator without shock or jar. This is accomplished 
by means of a sleeve, which gradually closes the port 
as the main piston approaches the end of the cylinder, 
thus controlling the egress of water and bringing the 
ear te rest gradually. Many of the cars exhibited 
have inclosing doors which are operated automatically 
by compressed air 

Steam elevators are used largely in factories and else- 
where where steam is to be had readily. The latest 
improvement in the construction of steam elevators, 
and which is shown in this exhibit, is the compound. 
This has great economy in operation, and the lowering 
of heavy loads is controlled without the use of the 
brake. These elevators, like all other Otis elevators, 
are supplied with safety devices, which stop the car 
and jock it firmly to the guides should any undue 
speed be attained from any cause whatsoever in de- 





scending. The elevator shown in the foreground of | 


the picture of the exhibit is one of these compounds. 
The two shown in the rear of the space are electric, 
so that these in the exhibit space and those in the 
tower illustrate the three types of elevators manufac- 
tured by this company. 

This company has installed several elevators which 
are of more than passing interest, as they show what a 
degree of perfection has been attained in this direc- 
tion. The elevators in the Eiffel tower at Paris are of 
this company’s make. At Weehawken, New Jersey, 
are three hydraulic elevators, each car having a ca- 
pacity of 135 people or 20,000 pounds, and yet make a 
speed of 200 feet per minute. This is probably the 
largest elevator plant ever installed. The company is 
now installing a large plant in the tunnel under the 
harbor at Glasgow, Seotiand, which has six lifting and 
six lowering elevators, each of a capacity of 12,000 
This plant will work at a pressure of 800 
pounds. Each of these elevators will be equipped with 
the so-ealled Thorpe valve. By use of this device a 
certain quantity of water is called for when the load is 


pounds. 


under 6,000 pounds, and a double quantity when the | 4 


load exceeds 6,000 pounds. Another plant that the Otis 
Company bas installed and which embodies many prin- 
Cipies of the elevator is the inclined railway in the 
Catskill Mountains, which is 7,000 feet long, has a rise 


of 1,600 feet and carries 100 passengers with their bag-| , 


gage the entire distance in eight minutes. 
+o 
Cooking by Gas. 

Briefly enumerated, its advantages are : 

It is always available at a fixed price; avoiding the 
necessity for the troublesome and tedious distribution 
of wood and coal, and saving the rent of a cellar and 
loss of money from market fluctuations. 

Storage of fuel in the immediate neighborhood of the 
kitehen fire being unnecessary, the use of gas diminishes 
the risk of fire in a house. 

The full heating power is developed from the moment 
of lighting a gas fire ; thereby saving the timeand labor 
spent on fire lighting, which in the case of liquid fuel is 
accompanied by daoger, and accomplishing the work 
in the shortest possible time 

Inerease or decrease of gas consumption according to 
the requhements of the moment; taking the place of 
the inevitable stirring of the fire, or removal of vessels 
from it. 

The consumption can be controlled by the meter, so 
as not toexeeed acertain limit ascertained to suffice for 
requirements. 

It can be need with advantage in small as well as 
large apparatus; the consumption being exaetly pro- 
portioned to the work to be done. 

Seorching of food during cooking is completely pro- 
vided against. since each burner can be turned down 
at any time, and the heat regulated to a nicety. 

The radiant heat from a gas fire can be taken advan- 
tage of in winter for warming the kitchen, but ip 
summer nearly wholly suppressed. 

The retention of the full flavor of food is promoted 
by gas cooking, thrcugh the complete control of the 
application of beat. 

No smoke is evolved from a as fire, and damage to 
property, cost of cleaning, and all the inconveniences 
associated with the unoke nuisance, are avoided. 
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PERHAPS the meanest of all swindlers are those who 
prey on poor inventors. They look overthe Gazette, 
issued by the Patent Office, every week, and get the 
names of those to whom patents have been newly 
granted. Then they write to each one, saying, “We 
see that you have got a good thing. We know certain 
parties whe will put it on the market, supplying the 
necessary capital Bend $20 te cover the cost of 
negotiations.” The inventer perhaps borrows the 
money and fowards it by mail. Subsequently he is 
ipgormed that $15 wore will be required, and in this 
way he is worked until nothing more can be got out of 
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mechanical engineer requires but a few months study 
to make of him an electrical engineer. It is fair to 
assume that the average young man contemplating 
electricity as a profession, if doing so with any justi- 
fication whatever, from the force of circumstances 
If so he has taken the first step 
in the right direction. 

The electrical station of the present day is based 
for its successful operation largely on economy in 
the generation and utilization of steam. The finest ex- 
amples of the steam engineering in this country are 
supplied by them. The general engineering knowledge 
must not, therefore, stop with simple mechanics. The 
student must make up his mind to acquire the fullest 
possible knowledge of steam engineering and prac- 
tice. It is not enough to know how to run an er- 
gine and boiler, he must understand the theory and 
construction of prime motors. When he feels that 
he is a thorough mechanic and thorough steam engi- 
neer, it will be time for him to think of completing 
his education by special attention to the electrical 
branches. While the theory of the science leads 
him to the higher mathematics, yet for practical 
work little more than elementary algebra is _ re- 
quired. Our student must study the theory and 
mathematics of the subject from books. While doing 
this his practical studies should not be neglected. 
With his knowledge of mechanies he can construct 
dynamos, motors, and other objects in the engineer- 
ing field, as well as galvanometers and instruments of 
precision. His last and graduating course will be an 
experience in the actual labors of an electrical station. 


Reported Open Water Near the North Pole, 

A vessel recently returned to San Francisco from 
carrying supplies to the whaling fleet in the Arctic 
Ocean, north of Alaska, reports that one whaler found 
open water at the mouth of the Mackenzie River, and 
had followed it in a northerly direction untii he 


reached a point a little above eighty-four degrees, or 





™l farther north than the Greely expedition reached. 


It will be interesting to know whether this report can 
be verified when the master himself returns to San 
Francisco. 

Four years out of five the ice packs in so heavily 
between Point Barrow and the mouth of the Mac- 
kenzie that it is impossible for vessels to penetrate 
it, bat more frequently there is an open sea off into 
the northeast from Point Barrow. This direction, 
however, is regarded as a death trap by the whalers, 
and is religiously avoided. It is such a trap as 
De Long deliberately went into after being cau- 
tioned in the strongest terms by whaling masters not 
to be enticed into it. There have been seasons dur- 
ing the past twenty years when this northeastern ice 
entirely disappeared, and about ten years ago, one 
whaling master, who was determined to find whales, if 

















Many fine specimens of ivory tusks are to be found 
in the exhibit of the Brunswick-Balke-Collender Com- 
pany. Some of these are quite straight while others 
are spiral and twisted. A pair from Zanzibar measure 
8 feet 4inches and 8 feet 5 inches respectively in length, 
and they are remarkably fine mates. 

Grand Rapids, Mich., prides itself upon being a fur- 
niture center of the earth. There are at present sixty- 
two furniture factoriesin that city, and seventeen of 
them combined and made up a novel exhibit in the 
Manufactures and Liberal Arts building. This exhibit 
has been of great service to the American public, but 
more especially so to the foreigners at the Exposition, 
both because of the fine quality of the workmanship 
and the reasonable prices. 

One of the most attractive sections of the space occu- 
pied by this exhibit is a corner fitted up as a sleeping 
room With five pieces, each made of bird’s eye maple. 
The set is valued at $1,000, and is made up of contri- 
butions from four manufacturers. There is a good deal 
of hand carving on this and most of the other furni- 
ture, which attracted the admiration of the French 
workmen. The many pieces of furniture made of ma- 
hogany show that this wood retains its popularity. 
There are several elaborate folding beds of old San 
Domingo mahogany. One of these is elaborately 
trimmed with gold-plated brass ornaments, and com- 
prises, besides a folding bed, a wardrobe, writing desk, 
chest of drawers, etc. It is valued at $2,500. One 
room fitted up asa dining room is furnished with a 
dining table and chairs to match, sideboard and side 
table of rich mahogany, all in colonial style. Another 
room is fitted up as asleeping apartment with four 
elaborately carved mahogany pieces, which are valued 
at $1,400. Most of the furniture is designed on French 
lines, but is Americanized, as it has strength and solid- 
ity added to it, and there is a great variety of designs, 
as these factories change their styles twice every year 
—January and July. The furniture shown in this ex- 
hibit was taken from the stock manufactured during 
the period between January and July last. It is now, 
however, out of date, new patterns having superseded 
them. 

The only comparatively cheap furniture is the fur- 
nishing of a sleeping apartment with a set of three 
pieces of curly birch. This wood is becoming very 
popular. 

Guatemala gives an excellent idea in its building of 
the type of houses occupied by the wealthier classes in 
this and other republics at the South. In the interior 
court of the building is a fountain and a large display 
of orchids and other tropical plants. The exhibit is 
surprisingly large and varied, and is classified in dif- 
ferent rooms under the heads of agricultural and natu- 
ral products, geology, fauna, flora, liberal arts and 
manufactures. The display of birds and animals is ex- 
cellent, and in the department of natural products cof- 
fee and cabinet woods are the most attractive features. 
Coffee is sold in a little pavilion adjoining this build- 
ing, in order to make it popular in this country. 

Colombia exhibits more aboriginal antiquities of 
both pottery and metal work than the other southern 
republic. There is also shown in the building of this 
government a collection of insects and brightly colored 


tures and Liberal Arts is interesting. Nearly all the 
well known manufacturers of high grade china make 
displays that are not excelled, if equaled, by anything 
in their line at the Exposition. The 
Royal Worcester ware is very complete 


The largest piece of this ware ever made 
very graceful in design and richly ornamented, 
valued at $6,000. The display of Cauldon 
attracted particular interest, particularly 
dozen plates called the “ Evangeline” set, 
having painted in its center a picture 
Boullemier, representing an ineident told 
of Longfellow's, so that the set practically 
the poem. The price of this set is 
plates have probably been sought out 
any other special work in the exhibit of 
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Scientific American. 


“Poetry.” The vase is elaborately ornamented. 
There are eight panels, a Shakesperean heroine being 
painted on each panel. This painting is also the 
work of Boullemier. Still another work by the same 
artist is the Columbus vase. Doulton, Coalport, Min- 
ton, Wedgwood and other well known wares are 
also represented. A Lambeth vase most elaborately 
designed, six feet three inches high, is one of the 
striking pieces. This piece was purchased by the 
Gaekwar of Baroda. In the Wedgwood exhibit 
are many beautiful specimens of pate surpate ware 
and reproductions of the famous Jubilee vase pre- 
sented to Queen Victoria in 1887. 

There is a notable display of reproductions of 
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of oriental manufacture. Considerable teak carving is 
also shown in the other spaces occupied by India. The 
larger part of the exhibits however are of Benares ware, 
carved ivory and sandal wood, cutchwork in solid sil- 
ver, Bombay Delhi, and Jaypore pottery. 

In the Ceylon exhibit is a pagoda of octagonal! design 
after the manner of Cingales¢ scclesiastical architec- 
ture. The posts of this pagoda are of ebony, satin 
wood and jak wood, elaborately carved in oriental 
style. There is also an exhibit of native cutlery,metal 
work, basket work, etc. 

The exhibit of cooking stoves in the German exhibit 
would bear close study and observation by American 
stove manufacturers, so far as appearance is concerned. 





Irish antique art metal work. Many of these pieces 


Some of the American made stoves are very elaborate 


date back from a thousand to fifteen hundred years, in the ornamenting in the iron casting and in nickel 
and would be considered not only fine but decidedly , plated trimmings, but the German stoves are finer in 
artistic in the present day, with all the advantages effect, more artistic and more attractive by the use of 
that the progress of the intervening centuries have | tiles in place of iron. 


brought. Among the most interesting things of this 
display is the collection of gelts, which are the oldest 
weapons known in history next to stone weapons. 
These are made of an alloy of bronze. There is 
also a remarkable well made iron bell called the Bell 


The second week in October brought a most re- 
markable attendance atthe Exposition. During seven 
days there were 2,121,794 paid admissions. This falls 
but a little short of the entire attendance of either the 
months of June or July, and is nearly one million more 


of St. Patrick, which is believed to be the oldest relic | than the attendance during May. 
of Christian iron workers. The banquet tendered the representatives of all the 
In the division of household decorations the display | foreign nations and states represented at the Exposi- 
of embossed and tapestry wall paper and other , tion was held in Music Hall, October 11, and was the 
draperies is excellent, and as a combination of the greatest social event since the Exposition opened. 
various exhibits in this division, there is shown a re- | Covers were laid for 450 and the hall was profusely de- 
production of the Hatfield banqueting hall. This room | corated with flags of all nations, while all national! airs 
is exceedingly rich in antique and carved oak, tapes- ‘and other distinctive music was provided throughout 





tries, and other old reproductions. In the section of 
floor coverings, several rugs are shown which repre- 
sent an amount of handwork which is quite beyond 
the comprehension of an American. The choicest of 
these is a small rug which occupies a glass case by 
itself. This rug is made of silk and each square inch 
contains over two hundred stitches, each stitch being 
tied separately by hand. The entire rug represents 
400,000 such stitches. It required twenty-eight miles 
of the finest silk thread to complete this work. An- 
other fabric equally as incomprehensible in the amount 
of handwork it represents is the finest piece of linen 
ever made. It is most delicate fabric and contains six 
thousand threads in the width of thirty-six inches. 
But in the display of Irish lace is a piece of handwork 
much more delicate in appearance and which ap- 
parently required more skill in making than either 
this linen or the rug. This lace is made of the finest 
thread of two-ply Shetland wool. It is two yards and 
a half square, weighs two ounces and a quarter and 
contains about eleven thousand yards of the two-ply 
thread or twelve miles of single yarn. 

The display of fine arms made by British manu- 
facturers is a very popular resort to men and es- 
pecially to Westerners. Well known makes of shot 
guns and rifles are exhibited, and there are models 


the evening. The galleries of the hall were occupied 
| by ladies. Thousands of palms, roses, and other de 
corative plants and flowers transformed the hall into 
a bower of verdure and color. This banquet was 
purely unofficial, although it was tendered the repre- 
sentatives by those who have been active in creating 
and managing the Exposition. 


Homes and Remains of the CH@ Dweilere. 
BY H. ©. HOVEY. 

A rugged mass of staff, building paper, and sheet 
iron stands near the Anthropological building at the 
World’s Fair, painted in imitation of red sandstone, 
and with beetling ledges and strange surroundings. A 
sign tells us that this is the Cliff Dwellers’ exhibit; 
and we learn, on inquiry, that it stands where it does 
with the approval of Prof. F. W. Putnam, chief the 
Department of Ethnology. The stuecture is designed 
to represent a Colorado land-mark, known as ‘ Battle 
Rock,” but called “Spirit Rock” by the Utes and 
Navajoes. Here dwelt cliff men, whose singular habi- 
tations are found by thousands, though long tenant- 
less, not only in Colorado, but also in Utah, Arizona, 
and New Mexico. According to Schwatka, similer 
abodes are still occupied in Mexico; but the more re- 
cent researches of Lommbholtz show them to have be- 





large and small showing the action of several makes | longed to a different and later style of architecture. 
of guna, also illustrating the working of some of the Attempts have been made, with good success, to re- 
new hammerless guns, shell extractors, etc. In the | produce the cliff dwellings on asmali eeale, by Messrs. 
Greener exhibit are the latest Martini-Henry rifles, | Jackson & Holmes, and casts are for sale by Mr. Ward, 
also other rifles, including double barreled elephant of Rochester. 
rifles and the new regulation 0°308 repeating rifle. The| It was reserved for Mr. H. Jay Smith, of Minneapo 
size of the elephant rifles and the fact that they have lis, aided by the liberality of Mr. C. D. Hazard, of the 
such large bores and that they shoot shells is an end- ‘same city, to develop the idea on a surprising scale and 
less source of comment. A still larger gun shown in| with much accuracy. On meeting Mr. Frank Cush 
this section is the Greener whaling gun. It has been | ing, the white Zuni chief, Lasked his opinion of their 
used for many years in the British whaling service for cliff dwellers’ exhibit. His emphatic reply was: “lt 
shooting whales. Its limit of range is about six hun-| is magnificent, both in conception and development; 
dred yards. lend its museum is unquestionably genuine and very 
A fish hook manufacturer displays in an adjoining representative.” Probably there is no better judge of 
exhibit a lot of hooks so fine in size and light in weight such matters than he. More than one hundred thou- 
that 500,000 of them weigh only 22°77 ounces avoirdu- sand persons have visited this quaint exhibit; some of 
pois. In this exhibit there are also fish hooks of all them men of science, but mostly peopie from the com- 
sizes and for all uses as well as all kinds of flies. In’ mon walks of life, who probably took their first lessons 
this section wire is made into fish hooks and needles. in anthropology and archwology from the intelligent 
The full operation of making the needle from the coil and obliging guides. 
of wire to the finished article is shown, and is ex-| Thestructure now described is 200 feet long and 65 feet 


interesting. high. In inclosures around it are kept domesticated 
In a modest display of druggist supplies is shown | wahpiti, deer, mountain sheep, and other animals pe- 
the medicine chest that Stanley took with him on his culiar to the region. 





Precipitous trails wind over the 


last trip through Africa. It comprises a solidly built hill, and at all hours of the day may be seen people 
wooden box ineased in an outer box of tin. There climbing afoot or riding on the sure-fuoted burros kept 
forty bottles in the box, each bottle in the for service. In the crevices of the quasi rocks cacti, 
The various tabloids remain now sage brush and yucca plants maintain a struggle for 
was brought home by | existence. On each sideof the entrance are ruins of estu- 
of cotton are stuffed | fas, through one of which we are admitted on paying 
the tabloids from being |the small sum requisite for maintaining the exhibit. 
Accompanying this box is a little What an abrupt transition from the brilliant displays 
let bearing the words “Traveler's of modern art and manufacture to these ancient forme 
M. Stanley.” On the inside to the of human life. 
cover of the box is a little case containing a ‘full outfit; At the head of the canyon stands the Cliff Palace, 
of surgical instruments. reproduced on ascale of one-tenth the actual size. 
ot 2 made by the colonies of Great Britain | The model is 43 feet long; hence we infer the original 
and Arts building, the most at-| to be 430 feet in length. The village (for sueh it is, 
is that of India. Thegem of | rather than a palace) contains on the ground floor 127 
an India room constructed almost en-| rooms; but it is thought that there must have unce 
tirely of teak wood, elaborately carved. The interior | been as many as 600 in all the stories. Some of these 
‘is finished with the same completeness that the exterior | are round and others square, and they are of various 
is, so far as the carving is concerned, and the ceiling | sizes. Some were doubtless temples, others watch 
is laid off with panels, while the cornice is very heavy | towers and others granaries. But most of them were 
carving in teak. The furniture and draperies are also (Continued on page 27%.) 
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to do but perfect himself progressively by practice. 
The result is certain and very rapidly obtained. 

The preceding considerations are not solely theoretic 
conditions. They are supported by experience, and it 
is thence that they take all their value. The appara- 
tus is in ase among the pupils of the Michelet Lyceum, 
who have been the first to benefit by the invention of 
their master, Mr. Devot, who has received the unani- 
mous felicitations of all those who have been witnesses 
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in the water. The apparatus consists of two parts. 
One is fixed and serves to sustain the head and chest. 
The other is movable and serves to guide the limbs 
in the accomplishment of their motions. The fixed 
when we know that the human body is sustained | part is formed of a chest support, A, inclined toward 
naturally in water. It is the slightly too elevated | the rear and provided with three legs. This support 
position of the center of gravity that obliges man to | presents an appendix which carries a chin support, 
make certain motions in order to keep his head in the| B, upon which the chin of the pupil rests. The 


THE TEACHING OF SWIMMING, 

All those who oceupy themselves with natation know 
how difficult it is, at least for certain persons, to learn 
how to swim. This may appear somewhat strange 








air and also in order to move forward in the liquid | body of the pupil upon the apparatus is in the 


element, At all events, the exertion to be made must} 
be very feeble. and the motions to be effected are | 
They must especially be regular and be | 
executed without precipitation. They can therefore | 
be learned by every without distinction. But | 
many people cannot succeed in ridding themselves | 
of a sort of instinctive fear, which, as soon as they 
are in the water, makes them lose their heads, so 
to speak, and causes them to make irregular and pre- 
cipitate motions. They immediately get fatigued and 
cannot succeed in keeping their heads above water. 
Struck by this fact, teachers of swimming have en- 
deavored to make the pupil repeat in the air the 
in water, thinking that 
such exercises might prove of some utility. Formerly, 
for example, the pupils were made to execute, stand- 
ing, the motions of natation, in moving the left limbs 
and then the Later, the 
idea occurred to teachers to make the limbs effect the 
xeneral motions in a horizontal position, always with 
the idea of more closely approaching the conditions of 
natation in water. There was then used a bench or 
wooden horse, upon which lay the pupil, who did his 
best to simulate the motions of extension and flexion 
that he would have to make in water. But the posi- 
tion upon the apparatus is very fatiguing. The chest 
is Oppressed, respiration is interfered with and the ex- 
The elbows 
and knees touch the horse and the simulated motions 
are necessarily incomplete. Moreover, there is nothing 
to guide the pupil in the execution of the motions, un- 
less he applies close attention and much willingness 


very simple. 


motions that he must effect 


right ones simultaneously. 


ercises cannot last beyond two minutes. 


thereto 

Ail such inconveniences would be of slight im- 
portance were the practice of these theoretical exer 
cises to lead the pupil to sustain himself easily upon 





of the great advantage that his new apparatus pre- 
sents and of the facility with which his pupils learn 
the principles of natation, formerly so difficult—for 
certain persons at least. Thanks to it, now, there will 
be no more deception. All persons using the appara- 
tus will quickly learn how to swim.—La Nature. 


very position that the body of a swimmer occupies 
naturally in water. The movable part is the really 
interesting feature of the apparatus. The direction 
of the motion of the arms is effected through the 
aid of two rubber straps fixed at one end to the chin 
support and terminating in wooden knobs serving 
as a support for the hands. The direction of the mo- 
tion of the legs is obtained by the aid of rubber 
cords. To this effect, the hind legs of the fixed part 
are provided with horizontal crosspieces, CC, movable | 
around a joint. The crosspieces carry uprights, | 
DD, terminating at the upper part in two forks | - 
that carry a piece, E, movable around a horizontal 
axis, and which is designed to receive the thigh, 
whose movements it is capable of following. The up-|| 
rights, moreover, are movable upon the crosspieces, 
where they may be fixed by pressure. The apparatus | 
is thus adjustable to all statures. On another hand, | 
to each fork are fixed two iron rods of proper incli- | 
nation, terminating in a pulley, over the groove of 
which runs a rubber cord fixed by one of its extrem- 
ities to the other rod, and ending in a loop that 
supports a wooden shoe designed to receive the pupil’s 
foot. 

It is now easy to understand the operation of the 
apparatus and to see how the different motions of 
natation must be effected. All the different parts of 
the body are sustained almost as in water; but the 
child experiences but slight fatigue, as all his mo-| 
tions are easy. His respiration is always free, and he | 
can easily remain upon the apparatus for fifteen min- 
utes. He can, therefore, repeat the motions a great 
number of times and become accustomed to them. 
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A LATHE SLIDE REST ATTACHMENT. 


The illustration represents a recently patented im- 
provement of Count Strickland, of Villa Bologna, in 
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STRICKLAND’S LATHE SLIDE REST. 


ithe island of Malta. It consists of a simply con- 
: slid t of an ordi 

As well known, when we become accustomed to repeat | Amer oe me pind cae ~ Re cua 8 : sone 

a motion, always accomplished under the same condi- | = aa longitudinally and horizontally in front of the 

tions, we do so in spite of ourselves. It becomes nat- milling tools or cutters held on the spindle of the 

wenl and tatiguelens through practice. lathe. On the ordinary slide rest, horizontal and 





p--——-- 








The child, therefore, gets into the habit of | longitudinal slides are usually secured, and the at- 
making the same regular motions upon raed tachment is bolted on the front end of the upper 
svtas sabes stems taal checs Waa eee one of these slides by a bracket in which is held a 
and that have at the same time the happy effect a a = gn ie —— latter fener —_ 
of making him find the same resistance and a Samegyren ora _— 
th Sileatl tote os ts Cee” Ts shelf, on which dogs are vises or division plates for 
, » ae tt " ve , calculated as te gear cutting, to which the work may be conveniently 
oblice Pret otk eae “ sk iain ip ianlin, athe secured, so that it can be moved to or from the cutter 

in a vertical plane, its longitudinal and transverse 
Ses tas aaiaee be seal th daotaen ott pe movement being effected by the other slides. The de- 
the giving of the initial propulsion. The rub- vice is of very simple and inexpensive construction. 
a 


ber rods foree, conduct, and direct the motions 
Electro-chemical E@ects on Magnetizing Iron. 


begun in an exact and sure manner. The 
pupils learn the elements of swimming in a| In the proceedings of the Royal Society, Mr. T. An- 
drews calls attention to the electro-chemical effects on 








Fig. 2.--DETAILS OF SWIMMING APPARATUS. 


A, chest support; B, chin rest; E EK, support for the thighs; D D, uprights; 
C C, horizouta!l croaspleces. 


water; but such is not the case, and many persons, 
despite the repetition of preliminary exercises, and de- 
spite their most ardent desires, cannot succeed in 
learning how to swim. The reason of such want of 
suceess is easy to understand: It is that there is noth- 
ing comparable between the motions that the pupil 
makes In the air and those that he makes in the 
water. Upon the horse, for example, his head and 
his limbs are unsupported. He finds himself in| 
nowise in the condition in which he is in a mass 
of liquid, wherein, according to the principle of 
Archimedes, the entire body is sustained by the sur- 
rounding liquid, and wherein, on another hand, the 
limbs, in order to force back the water, have a harder 
work to perform than in the air. 

Again, efforts have been made to teach a child how 
to swim by supporting him tn the water and causing 
him to effect the motions of natation. This is the most 
practical process. Its inconvenience is that it ne- 
cessitates the presence of a teacher with each pupil, 
and, in a large class of children, the teacher cannot 
oceapy himself with each of them for a very long 
time. When the execution of the motions made by 
the pupil begins to be perfect, it is not yet finished. 
The efforts that the supported child has to make are 
relatively very feeble, and when he is placed all 
alone upon hie own resuurces, without auxiliary aid, 
he finds himeelf a little disconcerted, and, provided 
instinetive fear seizes him, he will become paralyzed in 
bis efforta, and will sueceed with great difficulty in 
being able to swim alone. 

Mr. Devot has been aile to overeome all the diffi- 
culties of the preceding method in a very ingenious 
manner. His apparatus permits the pupii to learn 
to make the theoretic motions of natation perfectly 
in conditions entirely identical with those that pre 





very short time, despite themselves, without 

attention and without effort. This is the great | magnetizing iron. From along finely polished rod two 

merit of the invention ; so we cannot praise the | steel bars were cut adjacently, so that they were prac- 

inventor too much for the admirable patience | tically alike in general composition and structure. 

that he has shown in perfecting, piece by | These bars were both weighed, and then immersed in 
equal quantities of cupric chloride solution, one of them 








seut themselves when he tries to sustain himself alone 





piece, all the different parts of his apparatus, which, 
at present, may be considered as nearly perfect. It 
realizes a great progress in the teaching of natation 
that it would be unjust not to recognize. When the 
instruction of the pupil upon the apparatus is com- 
plete itis finished. Despite the paradoxical appear- 
ance of the fact, the pupil knows how to swim. When 
he enters the water he is no longer bewildered. He 
instinctively makes the same motions to which he is 
habituated. He at once feels himself sustained in the 
water, gains confidence, and has no longer anything 





having previously been magnetized. After a certain 
time (6 to 24 hours) they were taken out of the solution, 
freed from deposited copper and carbonaceous matter, 
then dried, and again weighed. It was fonnd in every 
case that the magnetized bar had lost more in weight 
than the unmagnetized bar. For instance, an average 
of 29 experiments showed an increase of corrosion in the 
steel due to magnetie influence of about 3 per cent un- 
der the conditions of experiment. It may be mentioned 





that the bars were not highly magnetized. 
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SUCKOWS MACHINE FOR SQUEEZING PUDDLERS 
BALLS AND THE MANNESMANN SEAMLESS TUBE 


MACHINE. 
To the Editor of the Scientific American: 

Strange it is but nevertheless true that humble origi- 
nal inventors in about one instance out of a hundred re- 
ceive any credit or just compensation for years of their 
unproductive toil while alive, although they may wit- 
ness in their declining years, with reduced strength 
and infirmities, the very invention at first sneered 
at brought forward and imitated successfully by 
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SUCKOW'S METAL SQUEEZING MACHINE. 


other parties, of course under another name or names, 
without any redress, further than possible eulogy after 
their death. Numerous instances have appeared in 
your publications and elsewhere from time to time 
verifying this assertion, among them J. Crompton, the 
Englishman, originator of the spinning jenny; B. 
Thimonvier, the Frenchman, originator of the sewing 
machine ; J. Ressel, originator of the screw propeller, 
etc., all of whom died poor and neglected. 
a photograph of the original working model of a ma- 
chine of my invention, and one of which was pur- 
loined from me in 1882 on pretense of introduction 
after explaining further scope of the invention. I 
called it a “ squeezer,” and the invention with process 
you published with drawings and specifications com- 
plete, excepting the eleven claims, in the ScIENTIFIC 
AMERICAN SUPPLEMENT, June 30, 1877. In your issue 
of September 27, 1890, you also published and illus- 
trated the so-called Mannesmann process for making 
seamless tubes from solid blocks of metal, with the 
portraits of the so-called inventors, as copied from 
Uber Land und Meer. Please compare my specifica- 
tion with the Mannesmann process. As an American, 
I feel anxious to know if this technical wonder, as 
some papers call it, and which now plays such an im- 
portant part in the iron and st-el industries, is in prac- 
tical operation here,and if not, why not? And why 
do the Mannesmanus entirely ignore a 
civil communication in their own native 
language, forwarded to them a year 
ago? Further comment I don’t deem 
necessary. Ep. Suckow. 


Jamestown, N. Y., October 10, 1893. 

[A comparison of the Suckow with the 
Mannesmann machine certainly seems to 
indicate that the earlier American in- 
ventor came very near to the result by 
which fame and fortune were subse- 
quently realized by the German invent- 
ors. Although the earlier patent was 
primarily for different purposes, and the 
machine was ineapable without change 
of making the Mannesmann products, 
the earlier Suckow machine so strongly 
suggests the principal idea of the Mannes- 
mann as in itself to afford a most prob- 
able answer to the question of our cor- 
respondent. Inventors who have become 
practically and financially successful do 
not look around for others who possibly 
anticipated them in their ideas but ne- 
glected or failed to improve their oppor- 
tunities. — Ep. | 

For sticking glass labels on drawers, 
the best cement to use is a thick solution 
of shellae in benzole, in which gutta per- 
cha in the proportion of 1 in 12 has been 
dissolved, 
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on some beef. A little later the meat was found to be 


cholera bacilli and dried. One hour later the finger 





| right of the main entrance to the musical section of | 


_in which there is no glue, the parts being riveted, 


I ineclose | 
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Microbes on Post Cards, 

The latest seare in microbes has been started by 
Professor Uffelman, of Rostock, who infected a letter 
with cholera bacilli and put it into a post bag. When 
the letter was taken out, 23} hours later, the bacilli 
were still alive. Bacilli were also found living on post 
cards twenty hours after infection. The micro-organ- 
isms were found to die rapidly when placed upon coins. 
A fly charged with cholera bacilli was afterward placed 





swarming with bacteria. A finger was infected with 


was rubbed on some roast meat, and numerous bacilli 
developed subsequently. The moral of all these ex- 
periments is obvious. 

PIANOS AND ORGANS AT THE FAIR. 

Among the many exhibits of pianos and organs in 
the Manufactures and Liberal Arts building at the 
World’s Fair, Chicago, there is none perhaps which at 
once attracts attention and holds the same more than 
that of the Mason & Hamlin Organ and Piano Com- 
pany. The exhibit occupies a fine position just at the 





the Liberal Arts building on the south side, and in- 
cludes about twenty instruments in all. Here may be 
seen grand and upright pianos, the celebrated Liszt 
organs, and many styles of smaller organs. The piece 
de resistance is atwo manual pedal base Liszt organ, 
with a highly decorated pipe top. This instrument is 
sold largely for churehes, convents and lodges through- 
out the country. Although a reed organ, it is built on 
the plan of a pipe organ, the stops running through- 
out the registers. There is a full set of foot pedals, 
and altogether it is a most complete instrument. 
There is one of these instruments, also, in the Art 
Palace at Chicago. An interesting organ also is the 
India model, which is inclosed in a case of cedar, and 


so as to withstand the effects of the great heat and of 
dry climates. 

Perhaps the most interesting feature of the exhibit 
is the piano plate, showing the now celebrated im- 
proved method of piano stringing invented and pat- 
ented by Mason & Hamlin in 1882, and used exclusively 
by that company ever since. The strings of the piano 
by this system are held much more securely than in 
the piano as ordinarily constructed, and as a result the 
piano remains in tune much longer and is far more 
durable than in pianos in general. Among the upright 
pianos is one in dark mahogany, with Ionic upper pil- 
lars and the base in colonial style; another is in white 
and gold, with finely handpainted panels, finished by 
what is called the Daws enamel process, in Louis XIV. 
style. One of the handsomest uprights is the one in 
mahogany, with delicate handpainted satin wood 
panels. This is in marquetry style. There is a parlor 





grand in mahogany and the usual concert grand in its 
finest style. The parlor grand has hand carvings on 
antes and legs. 

The little baby organ, which sells for $27, stands in | 
the front, and as one man expresses it, is ‘‘ perfectly 
able to speak for itself.” The workmanship through- | 
out the entire Mason & Hamlin exhibit is of the first | 
grade. 

Mason & Hamlin have received highest awards at 
the Exposition on both pianos and organs; their pat- 
ented and improved method of stringing received | 
especial mention, it being declared by the judges that | 
by virtue of their device the Mason & Hamlin pianos 
remain in tune much longer than other pianos. | 
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A DURABLE AND EFFICIENT PUMP. 

The pump shown in the illustration is of compara- 
tively inexpensive construction, and is designed to 
pump rapidly and work easily. It has been patented 
by Mr. Luigi Nasi, of No. 817 Bush Street, San Francis- 
eo, Cal. Fig. 1 represents a perspective view and Fig. 2 
a vertical section, Fig. 3 a plan of the pump vaive, and 
Fig. 4 one of the packing slides in the piston and 
valve. The inlet is at the side and the outlet at the 
top of the casing, and the driving shaft extends cen- 
trally through the lower of its two cylindrical cham- 
bers, the shaft having a hand driving crank, ora pulley 
for connection with other source of power. The piston 
is preferably ellipsoidal, as shown, although cther 
forms may be employed, and at its ends are longi- 
tudinal slots which receive the packing slides. Cen- 
trally in the upper chamber is a shaft carrying a valve 
which extends forward toward the inlet, a curved 
wing of the valve, with thickened lower end, riding 
upon the piston. The main end portion of the valve 
is slotted and bored in the same way as the piston 
ends, to carry a similar packing slide. On the outer 
end of the shaft carrying the valve a crank with a 
handle may be used to start the pump when the water 
is first introduced ; or the shaft may have at one end 
a crank carrying at its free end an inwardly extending 
stud to engage flanges on opposite sides and ends of 
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NASI'S ROTARY PUMP. 


an ellipsoidal cam, shaped like the piston, and rigidly 
secured upon the piston shaft. In the latter case, 
when the piston strikes the valve wing and raises the 
valve, the flanges of the cam engage the stud of the 
crank and continue the movement of the valve. After 
the pump is started the crank may be removed and re- 
liance placed on the back water pressure to hold the 
valve down in close contact with the piston, as after 
the pump is once filled it will work continuously with- 
out the valve-actuating mechanism. 

> +0 e 

Whistling Fireworks, 

One of the features at the Crystal Palace (London) 
fireworks display recently was whistling pieces, which 
in burning give a wild, screaming noise. There is some 
mystery about how this noise is produced. 
Brock themselves are unable to say, and do not know 
anybody who can tellthem. The firework consists of 
a stout paper tube 244 inchesin length, and witha 
bore of about %¢ inch. About 2 inches 
of this little tube are stuffed with picrate 
of potash, leaving % inch or so empty. 
When lighted by means of a fuse it does 
not explode, but burns away with great 
violence, and with the uncanny shriek 
which gives the thing its iaterest. Pyro 
technists have tried many other compo 
sitions and many other kinds aud formes 
of tubes, but picrate of potash is the only 
thing that will give anything but the 
faintest trace of a whistle. 

——- - —- @@e-- — 
Pure trom, 

Professor Arnold, of the Sheffield Tech- 
nical School, recently produced, with the 
aid of aluminum, a sound ingot and bar 
containing 99°81 per cent of pure iron. 
So far, no absolutely carbonless iron has 
been obtained commercially. An analy 
sis of Professor Arnuoid’s bar by Mr. R. A. 
Hadfield showed the following compo- 
sition: Carbon, 0°07 per cent; silicon, 
004 per cent; sulphur, 903 per cent; 
phosphorus, 0015 per cent; iron, 998! 
per cent ; total, 100035 per cent. Its spe- 
cific gravity was 7°868 ; limit of elasticity, 
18 tons per square inch ; breaking load, 
28 tons per square inch; elongation, 
measured on 2 inches, 49°25 per cent; re- 
duction of area, 69°00 per cent; fracture, 
silky 
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Cold Forged Serews ct the World’s Fair. 

The American Screw Company, of Providence, R. L, 
has three interesting exhibits at the World's Fair—in 
Machinery Hall annex, in Mauufactures building, and 
in the Government building. The exhibit in Machinery 
Hall illustrates the new cold forging process employed 
in the manufacture of wood screws, drive screws, tire 
bolts, and any other kind of circular screw. This pro- 
ceas was described and partially illustrated in the Sct- 
ENTIFIC AMERICAN, September 17. 1882. Two ma- 
chines are shown in operation in this exhibit, the three- | 
blow header and the threader, these being the only | 
machines needed in this process. The wire used by 
this company is drawn with unusual accuracy, to the 
thousandth of an inch, even for large sized screws. 





were closing their agencies on the northeast coast and 
the Americans suppressec their Majunga houses. 

This discovery is of very great importance ; it almost 
constitutes a commercial revolution. The trade form- 
erly carried on bet ween Farafangana and Fort Dauphin 
was confined toa few products which were obtained 
only in small quantities. Merchants were almost 
completely disheartened and had abandoned the mar- 
ket to small traders. 

Several of the latter possessed but a few hundred 
piastres at the end of from 15 to 20 years of hard work. 
At the present day they are all relatively rich, and it has 
only taken them a year to gain their thousands of pias- 
tres. At the time of the India rubber fever new houses 
were immediately established at Farafangana, Yan- 


gaindra, Manaimbondro, Andrahomby, Fort Dau- 
phin, and also at Cape St. Mary, bringing goods and 
money. 

The natives, receiving large sums in retarn for their 
products, took upon themselves to purchase imported 
| goods to a very large extent. As long as the working 
of the new rubber tree lasts, this state of things will 
continue. The probable duration of this working is 
estimated at two years only. 

$+ 
An English View of United States Warships and 


The cold forged screw wastes no metal, except a very 
small quantity which is cut off the point of the screw 
blank. Wireis used three sizes smallerthan the gauge 
of the finished screw. The three-blow header tapers 
the shank, forms the head, forges the slot in the head, 
points the blank, and cuts it off. The blanks are then 
taken to che threader, poured in the hopper, where, by 
an ingenious arrangement, they are placed in a row 
heads up, in an inclined runway leading between two 
dies, which shape the threads. These dies move hori- 
zentally in reverse action to each other and form the 
serew, raising the thread higher than the shank. One War Material, 
forward motion of the dies completes the screw, and| An interesting article is given in a recent number of 
the cies retorn idle. The serew is not cut at any stage | the Engineer, London, from which we make abstracts 
and is much stronger than the ordinary cut screw, | as follows: 
while by this process they are made much more rap-| After the close of the American war a long period 
idly. Inashow case are exhibited four large screws, ‘might be expected to elapse before money would be 
showing the form of the product at different stages of | voted freely for any purpose of war. Hence it followed 
the development of the serew industry during the past | that for about a quarter of a century the United States 
fifty years, the cold forged serew easily carrying off the | very properly rested, to an extent that would have 
honors in the comparison by reaso. of its fine and very | been dangerous for any other nation, except, perhaps, 
symnmetrical appearance. | Russia. At length came the time of awakening, which 
The exhibit in the Government building consists of | resulted in the masterly steps that have been taken 
nineteen models of screw machinery, from the oldest to | during the last few years, both in the matter of ships 
the newest designs, covering cutting, heading, slotting, | and ordnance. 
threading and cold forging. These models wereloaned| To begin with ships. Accepting the conclusions that 
to the government by the American Screw Company. ‘had been arrived at by those powers who had been 
lhe history of the machines of which these models are | forced to push on continually, the United States au- 
shown is very interesting. The first inventor of promi- thorities at once adopted types possessing the general 
nenee in the production of automatic screw machinery | features of such vessels as were most approved ; for 
was Gen. Thomas W. Harvey, who devised a machine | example, our Roval Sovereign class—that is, the 1889 
for shaping the heads of screw blanks. Gen. Harvey | design. Profiting by drawings givingall the necessary 
was followed by Callen Whipple, Thomas J. Sloan, | details, and even employing men who had been en- 
Charles D. Rogers, and others, and examples of their! gaged in England in working out the designs, it was 
inventions may be found in this exhibit, also the ma-| found feasible to spring, without a single false step or 
chinery invented by the last named for cold forging. | disappointment, to the very front, and to work forward 
The serew machinery used in Enrope has been mainly | so as to rival those who had offices and dockyards full 
of the Harvey and Sloan cutting type, cold forging! of all that hardly-bought experience had furnished. 
machinery not being extensively employed there. The | We say it was feasible, but we do not say that it was 





American Serew Company was formed by the union of 
the Eagle Screw Company and the New England Screw 
Company, both of Providence, R. L, in 1860, the Eagle 
Company having commenced operations in 1838, under 
the management of the late William G. Angell. In 
this country, at the present time, fifteen concerns 
manufacture wood screws and nearly one hundred dif- | 
ferent firms have undertaken this business since 1810. 

The exhibit in the Manufactures building consists of | 
two large upright cases, one of which contains a speci- 
men of every kind of screw made by the company’s | 
cutting process and the other specimens of the cold | 
forged product. Among the cold forged screws are the | 
company’s new fluted tire bolt and Rogers drive screws. 
The tire bolt has flatings on the shank, which hold it 
in place in the wood, and thus prevent it from slipping 
or working round and becoming loose. The flutings | 
being straight, the bolt is easily drivenout. The head | 
of the bolt is materially strengthened by having the 
fluting terminate some distance from the head, leaving 
a plain shank. ‘The Rogers drive screw has a thread 
with wide spirals, so that it can be easily driven with 
a hammer all the way, and the slot in the head does 
not extend entirely across the head, but has a shoulder 
on each side, so that it is not weakened by the ham- 
mer, while the slot is left perfect for the use of a screw- 
driver in withdrawing the screw. 

Samples of these and other cold forged products are 
distributed by the company, as well as an illustrated 
cireular, showing the different productions of the com- 
pany. ‘These samples wil! be forwarded on application, 
and all interested should address the company at 
Providence, &. I. 

The New India Babber Tree in Madagascar. 

The Journal des Mines states that the trade of the 
island of Madagascar in 1882 received a decided stimu. 
jas by the discovery of a new India rubber tree. The 
principal centers where this new product is treated 
are Farafangana, Vaugaindrano, Manaimbondro, Fort 
Dauphin, Andrahomby, and Cape St. Mary. 

At first the new product realized from 3 to 6 piastres 
per 190 ib. ; aided by competition, the purchase price 
very soon amounted to 10 and then to 15 piastres. 
More than 2% piastres per 100 tb. is now paid at Fort 
Danphin 

The discovery of the new India rubber tree has come 
very fortunately to reliewe the Madagascar market, 
which was at such alow eb) that the Tamatave houses 





| way in which it has been achieved. The United States 
authorities are, then, to be congratulated—first, on the 
| judgment that chose the line to be taken; and next, 


' played exactly in the most profitable way. It naturally | 


by any means easy to command success in the striking 


on the constructive ability and energy that was dis- 





follows from what we have said, that any one would | 
search in vain in the American fleet for such types as 
were developed in the twenty years following the close 
of the war in 1865. No mastiess Thunderer or Dread- 
nought, no Inflexible or Italia, no masted Monarch or 
Duperre is to be found in the United States navy. In 
one tremendous stride, the United States constructors 
pass with hardly an intermediate step from the small 
coast defense Manhattan, with her 2,100 tons displace- 
ment and 19 ton smooth bore guns, to the modern ship 
with the powerful quick-fire armament and steel 
armor. 

Any one taking up, say “ Brassey’s Annual” or 
* Lloyd’s Register,” will be struck, perhaps even con- 
siderably perplexed, by the fact that for a given dis- 
placement, America appears to have secured startling 
advantages compared with the European navies. 

We wil! give a comparison between two cruisers. The 
English Blake of 9,000 tons was launched in 1890, and 
may be compared with the United States New York of 
8,150 tons, launched in 1891, apparently to the great 
disadvantage of the former. The Blake has no side 
armor, being only “‘ protected;” the New York has a 4 
inch steel belt and 10 inches of armor on her turrets. 
The Blake carries two 22 ton 9°2 inch guns and ten 5 
ton 6 inch guns; the New York, six 8inch guns. The 
Blake has sixteen 3 pounder quick-fire guns, as com- 
pared with twelve 4 inch, eight 6 pounder, and four 1 
pounder quick-fire guns as the secondary armament of 
the New York. Here, then, the superiority in the 
primary armament of the Blake is more than overbal- 
anced by the New York's tremendous power quick-fire, 
as compared with the 3 pounder quick-fire guns of the 
Blake. Then, the Blake's speed is only given as 19°12 
knots, while that of the New York is 20 knots. The 
Blake, it is true, is shown as having greater coal ca- 
pacity, enabling her to steam at 10 knots for 15,000 
miles, against the 18,500 shown the New York. 
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Nevertheless, to all appearances the American ship 
beats the English one hollow. 

The character of the American warships may be 
briefly deseribed as follows: They have been based on 


skillfully adapted to possess enormous powers of both 
attack and defense. 

To the subjects of armor and guns, we find the same 
principles applied and with the same ability. The 
policy recommended by the board of officers who visit- 
ed Europe in order to arrive at the system best suited 
to the conditions of the United States has been con- 
sistently carried out. That is to say, the manufacture 
of all war materiel has been taken in hand in the 
States on those European patterns and methods that 
appeared to be best. Solid steel armor was copied from 
Schneider, and in the case in which most notable suc- 
cess has been achieved, it has been made on his plan 
of hammering in preference to rolling. Gun steel was 
made in hollow cylinders on Whitworth’s system of 
fluid compression, but while the aid of the European 
establishments referred to was invoked and fully ac- 
knowledged in starting, such progress has been made 
that it may be seriously questioned if Sehneider could 
successfully compete with Bethlehem at the present 
moment, Certainly we know of no plate that has re- 
sisted successfully an attack equal to that defeated by 
the Bethlehem-Harveyed plate exhibited at Chicago, 
although Krupp exhibits a plate that has defeated 
a single blow of greater severity than those which fell 
on the Bethlehem plate. In our own country, Messrs. 
Vickers have, no doubt, produed plates which appear 
to be of the same excellence as those of Bethlehem. 
This, however, in no way invalidates our statement as 
to the lead taken by Bethlehem, for the remarkable 
success referred to was first achieved with the Harvey 
process at Bethlehem, and Europe has followed suit. 
To Schneider belongs the credit of introducing nickel 
into steel, but so well has this been carried out in the 
United States that at the present time it may be ques- 
tioned if their examples of successful nickel-steel plates 
do not fully rival those of Europe. The most advanced 
and powerful plant for manufacture of steel forgings 
and armor, including the heaviest hammer existing, is 
to be found at Bethlehem, while rolling mills and still 
more extensive, though in some respect less powerful 
means of manufacture exist at Carnegie’s woiks, near 
Pittsburg. The ability to which we refer has not been 
limited to success in processes of manufacture; it is 
seen in the system of control established by the govern- 
ment. It was decided from the first that private firms 
should be encouraged to develop resources on which 
the country could depend for the supply of elements or 
component parts of guns, while the government estab- 
lishments should confine themselves strictly to the work 
of a gun factory—that is, to finishing and building up 
the elements supplied into finished guns. This has 
been successfully done so far as we are aware. We 
have heard of no accidents, no disappointments. 

The 12 inch gun, shown as estimated for in the 
“Annual” of 1887, has a muzzle velocity of 2,100 feet 
per second, and an energy of 25,984 foot tons. The 
actual 12 inch gun given in the ‘‘ Annual” for 1898 has 
the same, except that incidentally one foot ton more 
energy is shown. For armor a system of examination 
and testing has been organized, which we believe to be 
more thorough than any carried out elsewhere. As 
yet, probably all nations stand in somewhat the same 
position. Supplies of thin plates have been well tested, 
while thicker ones have been found more difficult 
to deal with. In the United States the delivery of 
plates of 17 inches is only commencing, but it is com- 
mencing under a very searching and complete system 
of examination and tests. There may, doubtless, be 
faults and weak points in connection with the supply 
of guns and armor, but we have not discovered them. 
There certainly is much to commend; nor is it to be 
wondered at. The conditions are singularly favorable. 
The United States is a great power, with unlimited re- 
sources. She is free from the pressure of the haste 
which is engendered by the danger of delay. She has 
men of notable inventive powers, coupled with the dis- 
cernment to seize and apply anything good that 
already exists, with access to the results of experience 
acquired by other nations, and she has as much money 
as may be wished for. It is difficult to conceive cir- 
cumstances more promising. Surely, if success does 
not follow, it could only be owing to gross corruption, 
or flagrant neglect. or perversity. Corruption has, we 
know, been often found in America, as elsewhere ; but 
we think that our readers will bear us out in the state- 
ment that the history of the United States national 
expenditure for defense has been remarkably free from 
records of its influence. 

Horse Power of a Whale, 

An interesting stady. of the horse power of the whale 
has been made by the eminent anatomist, Sir William 
Turner, of the University of Edinburgh, Scotland, in 
conjunction with Mr. John Henderson, the equally 
eminent Glasgow shipbuilder. The size and dimen- 
sions of a great whale stranded several years ago on 
the shore at Longriddy furnished the necessary data 
for a computation of the power necessary to propel it 
at the rate of 12 miles an hour. This whale measured 
80 feet in length, 20 feet across the flanges of the tail, 
and weighed 74 tons. It was calculated that 145 horse 








the best and most advanced models, they have been 


power was necessary to attain the speed mentioned. 
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Notes from the World’s Columbian Exposition. 

(Continued from page 275.) 
plainly habitations for separate families thus grouped 
into a community numbering perhaps 1,200 souls. One 
cannot help wondering what chance the boys and girls 
of such a cliff city would have for playing around its 
formidable ramparts, or what opportunity lovers might 
have for moonlight strolls. The theory is that the 
walls were built up solid from the floor of the shallow 
cave to the overhanging ledge. The masonry, though 
rude, isexcellent. No tools of iron were used, and the 
mortar was laid on by hand, yet those walls have stood 
for centuries. 

As we advance we pass on our right the Square 
Tower House, four stories high, though originally 
from seven to ten. It was built, like all these struc- 
tures, many hundred feet above the foot of the cliff ; 
and there its people lived as a peaceful community 
ages before French flats or Chicago tenement houses 
were thought of. The Balcony House opposite shows 
how the stories were separated by cedar beams, whose 
projecting ends were used to support porches over- 
hanging the tremendous gorge below. The houses had 
doors and windows, and did not seem to have adopted, 
generally at least, the pueblo style of mounting by 
outside ladders. We saw ladders, however, in the col- 
lection. The stone doors were also shown, and the 
wooden loops and staples by which they were hinged. 
There are models of the High House and other fortifi- 
cations. These names, it should be observed, were not 
used by the occupants, but were given by the roving 
cowboys or wandering tourists. The necessities of the 
exhibit bring the dwellings into proximity to each 
other, though the guides are careful to say that in fact 
they stand many miles apart. Some were found in the 
Mancos canyon, others in the McElme canyon, others 
again seattered over the Mesa Verde, or up and down 
the Montezuma vailey. The cliff dwellings that I visited 
in Arizona were altogether of limestone ; but those of 
this region were of red sandstone. Almost my only 
criticism on this exhibit is that while the cliffs are 
made to represent red sandstone the dwellings appear 
to be of limestone. On inquiring of Mr. H. L. Paquin, 
the artist who did the modeling, I was told that he 
had intended to be as exact as possible, but it seemed 
desirable for artistic effect to show a contrast in color. 
Usually the guides explain this fact. 

Entering a grotto on our right, we find that it is merely 
to display in a novel and striking way numerous fine, 
large paintings by Mr. Alexis Fournier. These pic- 
tures are fitted into alcoves and lighted from above by 
electric lamps. Mirrors in the opposite wall multiply 
the seeming number of the views, and also give them 
the appearance of standing forth from the actual 
canyons amid the singularly soft, pure atmosphere of 
Colorado. Besides reproducing thus the dwellings 
already seen in model, the artist shows the Spruce 
Tree House, through whose ruins grew a tree with 
167 rings; the Ruined Castle; the Long House, extend- 
ing for 625 feet ; and the She House (so named by a 
lady who had read Rider Haggard’s novels), where 
was found a mummy ina remarkable state of preserva- 
tion, and which is among the curiosities shown in 
another room. 

Returning to the main canyon, we next inspect ex- 
cellent reproductions of estufas of nearly the actual 
size of the originals. These sacved edifices were for 
tribal and ceremonial uses, sheltered the sacred fires, 
were entered by T-shaped doors, through which none 
but men were admitted. The largest shown had six 
recesses, The arrangements for heat and ventilation 
were on most approved scientific principles. A cold air 
duct let in the pure outside air. The fire was kindled 
nearly in the middle of the room. A stone screen was 
so adjusted as to compel the flame and smoke to curl 
over its top in order to escape through the flues in the 
wall behind it. 

Full-sized models of the rock tombs were next shown, 
where the mummies were found among weapons, 
trinkets, and garments, under thick layers of dast, 
which, as it was said, was so poisonous as to make it 
necessary for the diggers to protect their nostrils with 
sponges while excavating. The extraordinary pre- 
servation of these remains and other contents both of 
the graves and estufas is due to their sheltered loca- 
tion, where, for centuries, they were never wet by 
rain, touched by frost, nor scorched by the sun. The 
paths by which the old inhabitants approached their 
dwellings, perched from 500 to 900 feet above the valley 
below, must always have been steep and difficult, and 
they are now worn away by the action of the elements. 

The pioneers of the work of exploration, so far as 
this region is concerned, were Mr. B. K. Wetherell, his 
four sons, and his son-in-law, Mr. Mason. These, 
though ranchmen, were persons of a good education ; 
and when they discovered the Cliff Palace while hunt- 
ing stray cattle, they knew the value of the find. For 
the last five years these hardy men have devoted their 
whole time to explorations in Colorado, at first inde- 
pendently and more recently under the direction of 
the State. 

The original collection taade by the Wetherells, and 
two smaller ones since made by them, were purchased 
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and added to the results of the H. Jay Smith exploring 
party. All these are shown in a long hall entered from 
the canyon already described and lighted by electricity. 
The museum boasts more than 2,000 relics, all from 
cliff dwellings. 

And here particular mention should be made of the 
splendid display of similar objects from the same 
region, in the Colorado exhibit, in the adjoining An- 
thropological building, mostly gathered by the 
Wetherells and Messrs. McLoyd and Graham, and un- 
der the personal care of Mr. A. F. Wilmarth, who rep- 
resents the interests of the State, and to whom the 
writer is indebted for valuable assistance in the line of 
reliable information. In company with Prof. F. W. 
Putnam, Mr. Frank Cushing, and other scientific gen. 
tlemen, we spent many hours in examining the con- 
tents of both museums, and were satisfied of their un- 
questionable genuineness and inestimable value. As 
I am writing for the general public and not to support 
any individual interests, I feel constrained to say that 
the entire collection, including more than 4,000 speci- 
mens, and the finest of its kind in the world, should, on 
some fair plan, be secured by the State of Colorado, 
which should also control future similar collections. 

In referring, as I shall do now, to the contents of 
these two museums, no attempt will be made to indi- 
cate in which of the two the specimens mentioned were 
seen, for they serve to illustrate the same region pre- 
cisely and ought finally to be united under one man- 
agement. It will, furthermore, be out of the question 
for me to do more than to designate a few of the more 
important objects seen, without trying to exhaust 
the entire catalogue of curiosities, every one of which 
has its history and its lesson to teach. 

Of course there were metates and rollers for grind- 
ing corn, and mortars and pestles for pounding acorns 
and grain. There were axes with and without handles, 
war clubs, hammers and mauls. The arrow tips, 
spear heads and knives were made of a great variety 
of materials, e. g., flint, chert, quartz, jasper, slate, 
diorite, and petrified wood. Wooden arrow heads 
were also noticed, some of which were tipped with 
flint. Some celts were rude and others polished, some 
sharp and slender, and others blunt and clumsy. 
There were whetstones for sharpening dull tools. 
There were bone knives, marrow scoops, daggers, 
pickers, needles, and awls. I saw a large ceremonial 
dagger that must have come from California, There 
were chaleedony scrapers for dressing hides, and flint 
knives with wooden handles. Numerous farming im- 
plements were shown, and also curious turkey crooks 
for catching the turkeys which they had domesticated 
and trained to come at their whistle. All kinds of 
charms and toys were to be seen, also elaborate cere- 
monial headdresses, necklaces of perforated snail shells, 
bone beads, ete. I noticed shuttle cocks, buzz wheels, 
and other means of amusement. Mr. Cushing read to 
our satisfaction several hieroglyphic tablets found 
among the relies, all being prayers for rain. 

Hundreds of sandals were displayed, and the slate 
forms or lasts on which they were shaped—although 
it is a query if these slates were not really tools 
for moulding pottery. One sandal was of raw hide ; 
others of yucea leaves, whole or split ; and others 
again of fine cloth. Some sandals were fitted with 
loops and cords for lacing. Delicate patterns were 
wrought on others, either in colors or in raised 
figure of exquisite workmanship. There were sand 
shoes to be worn in deep shifting sand, after the fash- 
ion of snow shoes. We saw baby-boards for carry- 
ing papooses ; fire sticks for kindling fire by friction, 
and bags of tinder for making the task more easy ; 
wicker cylinders full of rock salt; purses of cloth and 
of buckskin; knitted bags, socks and needle-cases. 
It has sometimes been doubted if these ancient peo- 
ple had textile fabrics except those made from the 
yucca flax. But I saw the cotton seeds, the carded 
eotton, cotton on the spindle, in the ball and skein, 
cotton wicks in the lamps, and as many as a hundred 
pieces of cotton cloth, some plain and others figured. 
Parts of looms were shown. Wonderful fabies of feather 
cloth were numerous, made by first weaving a coarse 
foundation of yucea cord, and then intertwining ar- 
tistieally the feathers of turkeys and other birds. 
Fur cloth was also made in the same way. 

And then the pottery! Hundreds of ollas, bowls, 
mugs, pitchers, ladles, kettles with lids, vases of every 
pattern, lamps single and doubie, large and small, 
coarse and fine, plain and decorated after classic and 
oriental style. made one wonder if he were inspecting 
American relics or those from India, Greece, or Egypt. 
I saw one lovely vase inlaid with squares of mother of 
pearl. Others were painted red. There were paint 
pots and glue pots and vessels filled with pitch. Most 
of the pottery showed signs of use; but occasionally 
vessels were found as fresh and bright as if made yes- 
terday. Some of the embellishments were of rare 
beauty. And it is essential for us to remember that 
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and coiled one upon another. Many other vases were 
‘*slip-enameled ” both within and without. 

In some of the ollas, and also in leather pouches and 
cloth sacks, were found quantities of corn, six different 
kinds being noted; also beans, pumpkin seeds, grass- 
seed, and seed of the portulacca. Experiments mace 
by Mr. Wilmarth and others failed to make these 
grow. But Mr. Cushing told me that he succeeded in 
sprouting corn from more southern cliff dwellings. |! 
was also informed ,that Baron Nordenskiold, of Nor- 
way, took specimens home with him and succeeded in 
effecting their germination by the aid of electricity 
The failure in other cases may have been due to the 
fact that the germs had been destroyed by heat, cold, 
alkali, or by the attacks of insects. 

But who were the people that cultivated these 
grains, ground the corn and made it into bread ? Who 
wove and wore these ancient garments, admired these 
trinkets, handled these tools, fought with these 
weapons and worshiped in these estufas? Hundreds 
of mummies made silent but impreasive answer, These 
were the cliff dwellers themselves. And they were a 
noble race! The skulls set in long rows behind the 
glass door were uniformly weli shaped, except for the 
slight flattening by the baby-board, which was ap- 
plied to the back of the head instead of the forehead. 


The care with which the living were attended was 
proved by our finding several! padded crutches and 
surgical instruments in the museums ; and the venera 


tion for the dead was shown by the pains with which 
they were dressed for their long repose. Each body 
was placed with its arms crossed on the breast, and the 
knees drawn up to the chesi, then wrapped in a large 
winding sheet of cotton cloth, next in a costiy robe of 
feather cloth, and finally in matting of grass, reeds «> 
willow twigs. The burial was in a tomb, along with 
the treasures that had been most prized in life. How 
strange it seems that tall warriors, matrons, gracefa! 
youth, and even tiny infants, after having been peace 
fully interred for ages, should now have been ex 
humed, freed from their cerements, and shelved for 
inspection at Chicago ! 

The framework of these people was usually perfect. 


The flesh was dried, like that of the Egyptian munimies 
they resemble, only being due to desiccation instead of 
embalming. I noticed that the teeth were remarkably 
sound, not more than five or six in the entire collection 
showing any sign of decay. The hair was soft and 


abundant, varying in color from a light brown to jet 
black, and occasionally togray. Possibly ttiese lighter 


hues were due to bleaching by ainmonia or uikali. 
We noticed among these withered human remains 
one most pathetic sight—a woman with her babe in 


her arms. Around the infant’s neck was a tightly 
drawn rope, evidently made of the mother’s own hair. 


The story thus suggested was that the woman having 
died a natural death, her child was ceremonially 
strangled to save it from starvation, or else in order 


that the mother and child might pass on to the spirit 
land in company. Those ancient people had their 
tragedies and their festivals, their joys and sorrows, 
much as we do now ; but for them iife’s banquet ended 
long ago! 

How long ago? Who can teli? When we ask after 
their age, we at once embark on a sea of speculation. 
They do not seem to have had any knowledge of the 
metals, except as they used the ores for pigments; and 
this may be regarded as an indication of high an- 
tiquity. The stories told me as to the finding of 
bronze bells among their ruins are traceable to discov 
eries in Casa Grande and Los Muertes. Yet for my 
part I cannot regard all cliff dweilers as conteimpora- 


ries. They were men of enterprise and commerce, as 
we have tried to show from the remarkable variety 
we have seen in their relics. Mr. Cushing toid me that 
he had found living Zunis whose great-grand-parents 
were born and lived in cliff houses. Hence, doubtless, 


there were cliff men who witnessed the Spanish con- 
quest, and who may even have been disciples of the 
apostolic Franciscans that bore the cross wherever 
their military comrades carried the sword. The cross 
appears in the ancient symbolism of the cliffs, not only 
in the form of the mysterious suastica, but in the form 
of the Grecian and the Maltese cross. Yet this fact 
should not be pressed too far, for there are other ways 
to account for the presence of the sacred emblem, 
which it is well known-antedated the Christian era. 

Many points of resemblance are to be seen between 
the cliff dwellers and the modern Pueblo Indians, and 
the evidence is strong that the latter are the direct, 
though remote, descendants of the former. The best 
authorities fix one thousand years asthe minimum and 
three thousand years as the maximum period that has 
elapsed since the cliff dwellers played their part as a 
distinct race; although their descendants have, from 
time to time, under stress of danger or for other rea- 
sons, reverted for a season to the old habitations, Yet 
we cannot deny that it is surprising—even astounding 
—that such relics as have been now described should 
have been kept intact so long, and in such an admira- 
ble state of preservation. Regarded from any point of 
view, the exhibit and accompanying museums of the 
cliff dwellers, at the World’s Fair, are wonderful. 
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NEW APPARATUS FOR ARTIFICIAL RESPIRATION. 

In cases of apparent death from drowning, asphyx- 
iation, or from certain kinds of poisoning, it is often a 
question whether animation is only suspended, or 
whether life is really extinct. The preservation of life 
is the strongest motive for action in all animate beings, 
and the restoration to consciousness and a normal con- 
dition of the apparently dead is always regarded of 
paramount importance in humaa affairs. Where there 
is life, or even the faintest suspicion that death has 
not really taken place, every effort is made, regardless 
of labor or expense, to save life: but it not infre- 
quently happens that the means used are insufficient, 
or there is a lack of knowledge of what to do and how 
to do it, 

Mr. William F. Desant, of this city, has invented an 
instrument for producing artificial respiration, which 
consists of two cylinders, a handle connected with two 
plungers, two inlet and two outlet valves, and rubber 
tubes and mouthpiece or tracheal tube, which may be 
regulated to suit the requirements of any case, both in 
the number of respirations per minute and the volume 
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of air injected into and removed from the lungs. The 
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lungs and pare oxygen substituted until the lungs are 
able to act unaided. The apparatus has the indorse- 
ment of physicians and surgeons. 

The address of the inventor is the Equitable build- 
ing, New York City. 

a 
Infectious Pneumonia, 

Dr. Orranos, of San Luis Potosi, Mexico, read an in- 
teresting paper before the recent Pan-American Con- 
gress, Washington. His subject was ‘‘ Pneumonia: 
its Dangers as an Infectious Disease.” He referred to 
the three climates of Mexico—Tierra Fria, Templado, 
Caliente—or its cold, temperate, and coast or tropical 
climate. He dwelt on the distribution of pneumonia 
from Zacatecas in its highlands to Campeachy on the 
Gulf of Mexico. March and April, at the close of the 
Mexican winter, gave the heaviest death rate. In 
some places it was more fatal than others. He cited 
much of general interest regarding infected houses, 
citing case after case in the same house, visitors to 
pneumonies having contracted the disease and taken 
it to others. In other words, its propagation by indi- 
viduals and air. Malaria and pneumonia had a role 
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cylinders have a capacity of 2 to 30 euble inches, frequently observed in Mexico. He deems the disease 
whieh is aboot the range of the capacity of human highly infectious. He cited a case of a man who died 
lungs. This being the maximum, the amount of air of pneumonia. A month later his clothing was sent 
is reduced more or lees, according to the requirements, toa family. Soon after two children in that house 
by simpiy reducing the stroke of the pistons, Thein- were ill with the disease. Another illustration was 
strument is constracted so that it can be easily and that of a woman who nursed a pneumonic—sleep- 
quickly taken apart after use, and disinfected by im- ing in the same room; she likewise contracted the 
mersion in a solation of carbolic acid or chloride of , disease. 
mereury. The respirator not only forces air into the An examination of records of cases of pneumonia in 
langs, but also draws it out without volition on the part given localities had proved very instructive. In two 
of the patient. For this reason it is especially usefal years thirty-one cases had been traced to infected 
in advanced stages of phthisis, where the effort of houses, case after case in the same house. The germ 
breathing is exhausting to the patient. In cases of of the disease, the pneumococeus, he deemed almost 
anmesthesia resulting from the use of ether, morphine, indestructible in Mexico. 
eccaine, or other drugs, also in asphyxiation from illa- oe 
minating gas, poisoning, or electric shock, this respira- Our Domestie Water Commerce, 
tor is effeetual in restoring the patient by maintaining A man must travel up and down the Great Lakes 
respiration after the lungs are incapable of performing and navigable rivers of this country to gain even 
their proper office. a faint idea of the extent of America’s domestic 
In cases of still birth, where all other methods have water commerce. Some very interesting facts and 
failed, it ie said to give excellent results. In case of figures, however, bearing on this matter were cited by 
diseased lungs, the device is used for applying medi- Mr. Thomas J. Vivian, of the Census Bureag, in his 
eated air, oxoue, or other remedial agents. It is also recent address before the World’s Water Commerce 
ured to give relief in cases of cmphysema and asthma. Congress at Chicago. According to the traffie records 
ku cases of crowning, the water is drawn from the | compiled by the census there were in 1890 no less than 
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22,079 craft conducting on what may be 
called ‘‘domestic waters.” Of these 2,282 were steam- 
ers and 6,837 were sailing vessels engaged in carrying 
freight and passengers, their united tonnage being 
2,912,698 tons ; 455 were ferry steamers, with a tonnage 
of 146,009 tons ; 1,944 were steamboats engaged in tow- 
ing freight-laden barges, with a tonnage of 145,805 tons, 
while the barges so towed numbered 10,561, with a ton- 
nage of 4,008,84% tons. The total tonnage of this traffic 
fleet of 22,079 craft was 7,213,434 tons and its value $184, - 
126,053. 

As may be imagined, this great fleet did a business 
proportionate to its extent. According to the report 
of operations made to the authorities, 168,078,320 tous 
of freight were moved ina year, while the passenger list 
numbered 199,079,577. It may surprise the reader who 
does not realize the extent of navigable waters within 
the bounds of this country to know that in the pursuit 
of business these busy craft traveled 107,456,164 miles. 
Besides possessing the largest lake system in the world, 
Unele Sam has a glorious waterway of 23,505 miles of 
navigable rivers—which only lacks a little, as Mr. Viv- 
ian says, of being long enough to belt the globe. Under 





these circumstances it isn’t strange that our domestic | 
water commerce has boomed in the past, and is destin- 
ed still to boom.— Boston Globe. 
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A 1,800 HM. P. Turbine for Niagara, 

Another immense water wheel has just been shipped 
to Niagara Falls by James Leffel & Co., of Springfield, 
O. It isa duplicate and of nearly the same power as 
one which was shipped some six months ago to the 
Cliff Paper Company, and is intended for the same 
parties. 

The wheel is of the new type on horizontal shaft, 
and is known as the James Leffel double discharge 
turbine, the entire weight being thirty tons. The 
water will be conducted to the wheel from a canal near 
the top of the cliff by an eight-foot pipe, extending 
downward until it reaches the mill, located near the 
foot of the cliff. The water will enter the cylinder 
casing of the wheel from below, passing upward a few 
feet, filling the case, and thus obtaining the head 
pressure. 

The head will be about 130 feet; the wheel being 
some 67 inches in diameter, a speed of 225 revolutions 
will be obtained, and almost or quite 1,200 h. p. de- 
veloped. 











OctonER 28, 1893,} Scientific American. 
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PRIZE CATTLE AT THE WORLD'S COLUMBIAN 
EXPOSITION. 

Live stock forms an important display at the Fair | 
and is interesting not only to the stock raiser but to Chemical History of the Atmosphere, 
the gentleman farmer as well. The huge live stock | In the Chemical News Dr. Phipson gives the chemi- 
pavilion is crowded during the judging. Stock’ cal history of the atmosphere from its origin to the 
breeders from the various parts of the country went to | present day, in accordance with the results of his ob- 
Chicago when the Exposition authorities announced | servations and experiments, particulars of which we 
that there would be an exhibit of registered stock only. | have published from time to time. Premising that the 
There were two thousand entries in some of the classes _ matter composing the earth was originally in a gaseous 
and it is safe to say that the exhibition contains re-| condition at such a temperature that no compounds 
presentative stock from nearly all parts of the civil-! could exist, he assumes that, when a solid crust later 
ized world. The greatest part of the stock exhibited | covered an internal molten mass, water was condensed 
is of domestic origin, and 
is furnished both by stock 
breeders and the owners 
of fine cattle who are in 
many cases members of 
eattle associations. Pro- 
bably the most interesting 
eattle on exhibition are 
the Holsteins and the 
Dutch belted cattle. The 
Dutch belted cattle are of 
medium size, fine boned, 
compact and well built. 
In color they are black, 
with a continuous white 
belt around the body, the 
white being pure white, 
the black jet making a 
beautiful contrast. This 
type and color were es. 
tablished by _ scientific 
breeding. They are con- 
trolled by the nobility in 
their native country, and 
present a novel feature in 
the landscape, grazing in 
the lowlands of Holland. 
in weight the cows vary 
from eight to twelve hun- 


dred pounds and the bulls 
reach sixteen to twenty hundred. The calves pro- upon the surface and a primitive atmosphere of nitro- 


duced are usually of large size. The Dutch belted cat- gen surrounded the globe. Into thisatmosphere large 
tle should not be confounded with the Holsteins, which | quantities of carbonic acid and water were evolved by 
belong to a distinct family. The Dutch Belted Cattle , voleanic action, bnt there was no free oxygen. Plants 
Association will give a medal to all winners of prizes then made their appearance, and, in vegetating, 
at the Columbian Exposition for standard bred Dutch evolved oxygen copiously, deriving this element from 
belted cattle. We illustrate two of the prize winners, the carbonic acid supplied by voleanic action. When 
a Holstein and a fine example of Dutch belted bull. ,a certain proportion of oxygen was attained, animal 
0 | life became possible, and duly appeared. At the same 
Thioccamf, | time the proportion of carbonic acid became less, the 


diminishing the discharge, and promoting healing. 
No ill effect was noted in any case,—Medical Record. 
hace att onetinatien neem 


Duffey (Dublin Journal of Medical Sctence, May, 1893) | carbon being stored up as coal, peat, lignite, etc. As 
has been led to use thioeamf asan intestinal antiseptic, these processes proceeded animal life of higher order 


asurgical application, and an antiparasitic incutaneous appeared, the development of the nervous system coin- 
As evi- 


affections. His communication has already been brief- ciding with the increase of oxygen in the air. 
ly alluded to in this journal. 
Thiocamf is described by Pro 
fessor Emerson Reynolds, its 
discoverer, asa ‘liquid which 
results when sulphur dioxide 
gas is brought in contact 
with camphor.” In this liquid 
are dissolved several subs- 
tances destructive of bacteria, 
among them benzoic acid and 
phellandrene. Thiocamf can 
be preserved without pres- 
sure in bottles at ordinary 
temperatures, but on its ex- 
posure in thin layers a steady 
evolution of large volumes of 
sulphur dioxide gas, charged 
with the vapors of other 
disinfectants, takes place. 
From this action it has been 
much used for atmospheric 
disinfection, and, for the same 
reason, Duffey has applied it 
to the uses noted. For inter- 
nal administration it was 
combined with pure butter 
fat in the proportion of ten 
per cent of thiocamf. Of this, 
ten grains were given in cap- 
sule every two or three hours 
for four doses. The capsules 
were sometimes coated with 
keratin, that they might pass 
through the stomach and be dissolved in the intes-| dence that the composition of the atmosphere is stil! 
tines, slowly changing, it is stated that the latest and most 
The drog was thus used in a case of typhoid fever, in | careful determinations of carbonic acid in the air have 
a case of phthisis in which the patient was suffering | shown a decided decrease (0°05 to 0°08) in the last fifty 
from pyrosis, in a case of dilatation of the stomach, | years. 
and in a ease of aleoholic peripheral neuritis in which 
the patient had fetid alvine evacuations. In all of 
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The Production of Prussic Acid from Sugar. 


well known that by acting upon sugar, sawdust or 
cellulose with nitric acid, oxalic acid in tolerable 
quantity is produced. In the course of sueh an ex 
periment the chemists above named noticed the smell 
of prussic acid just after the first violence of the re 
action had ceased and the evolution of nitrous fumes 
had diminished. Subsequent examination proved 
beyond doubt that prussic acid in considerable quan 
tity was present in the liquid, and on submitting the 
liquid to distillation, prussic acid was found in the con- 
densed products. A larger yield of the acid was ob- 
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EXPOSITION. 


these the signs of fermentation became less marked 
and the character of the movements improved. In 
two eases of scabies a four per cent solution in olive 
oil effeeted rapid cures. In bedsores and unhealthy 
ulcerations it was used in oily solution (four to six 
per cent) with the effeet of quickly removing fetor, 


The conversion of an absolutely innocuous substance 
into one of a powerfully toxic nature by means of a 
series of simple chemica! operations ,though not a rare 
phenomenon, is well illustrated in a reaction recently 
observed by three chemists—-Messrs. Burls, Evans and 
Desch—in which prussic acid proved to be one of the 








tained when the nitric acid was aliowed to drop slowly 
into the sugar solution 
from a tap funnel. Cara 
mel was acted upon siini- 
larly. although the quan- 
tity of prussic acid pro- 
duced was less than before 
The production of hydro 
eyanic acid would appear 
to be due to the reduction 
of the nitric acid to nitrous 
acid and to the action of 
this acid upon the carbon 
ensuing on the decom posi 
tion of the sugar. Finely 
divided carben itself was 
found to give prussic acid 
on distillation after treat- 
ment with nitric acid, and 
the same result was ob 
tained when cane sugar 
was acted upon by nitrous 
acid by submitting the 
sugar first to the action 
of nitrite of potassium and 
then acidulating with su! 
phurie acid. On this hy 
pothesis the reaction may 
be thus represented: 
2HNO, + C = 2HNO,4 
CO, and HNO, + 2 C 
HCN +CO,. This action is evidently of interest from 
a theoretical point of view, and oniy shows how we 
may be led astray in being content with the simplest 
explanation of certain phenomena. The text books 
give oxalic acid as the product of the action of nitric 
acid upon sugar, but now must be added the obser 
vation that hydrocyanic acid is a compound simul 
taneously produced, — The Lancet. 

ee 
The Moon’ Face, 

Mr. Gilbert’s address as retiring president of th« 
Washington Philosophical Society is an ingenious array 
| of arguments in favor of the im pact theory to acconnt 
| for the origin of the features of the moon's face. His 
hypothesis is, that material 
constituting the moon once 
surrounded the earth in the 
form of a Saturnian ring; 
that the small bodies of this 
ring coalesced, first gathering 
around a large number of 
nuclei, and finally all uniting 
in a single sphere, the moon; 
that the lunar craters are the 
scars resulting from the colli- 
sion of the moonlets. 

This hypothesis reconciles 
the impact theory with the 
cireular outline of the lunar 
craters and explains the 
abundanee of colliding bodies 
of large magnitude, The au 
thor discusses the prebabili 
ties of the formation, accord 
ing to his theory, of lunar 
wreaths, central! hiils, arched 
inner plains, level inner 
plains, and the association of 
inner plains with centrai hills, 
He finds his theory adequate 
to explain all these pheno 
mena, as well as the peculiari- 
ties known as furrows, sculp 
ture, rills and rili pits. in re 
gard to the “white streaks” 
Mr. Gilbert quotes, as in ac 
cordance with his own idea, 
an unpublished suggestion made by Mr. William 
Wurdeman, that ‘“‘a meteorite (moonlet) striking the 
moon with great force spattered whitish matter in 
various directions.” 

During the growth of the moon, many of the moon- 
lets must have collided with the earth and formed im- 
pact craters which have been obliterated by erosion and 
It is possible, the writer suggests, that 
these collisions imitated not only the differentiation 
of continental and oceanic plateaus, but the series of 
geographic transformations of which geologic structure 
is the record. (Phil. Soc. Washington, Bull, vol. xii., 
1893.)—American Naturalist. 
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Pref, Broeeks Discevers a New Comet. 
To the Editor of the Scientific American: 

Karly this morning it was my good fortune to dis- 
cover a fine new teleseopic comet, while searching the 
eastern heavens, which were beautifully clear. The 
position was R. A. 12 hours 21 minutes, declination 
north 12° 55’, with a slow motion in a northeasterly 
course. The comet is bright telescopic, with a short 
tail. 

Further particulars will he communicated to your 
readers as soon as the observations are secured. 

Witi1aAM R. Brooks. 

Smith Observatory, Geneva, N. Y., Oct. 17, 1893. 

— —-~ + + 
How to Preserve the Egyptian Obelisk. 
To the Editor of the Scientific American: 

I see from a Philadelphia paper that some one in 
New York proposes that the obelisk in Central Park 
should be gilded to preserve it from further decay. 
Gilding will not do any good. Why not cupper-plate 
it with a moderately thick coat of copper? A coating 
of 6 to 8.ouneces of copper per square foot, applied by 
the electrolytic method, would not obliterate any of 
the carvings on its face and would preserve it for all 
time. If the color of the copper should be objection- 
able, a coat of aluminum could be applied over the 
copper, which, after some months’ exposure, would 
give it the appearance of stone. There would be no 
difficulty in applying the copper. The obelisk is 
already soaked with paraffine, and it only needs to be 
plambagoed to be in a condition to receive a deposit, 
which could be applied in the way that it is intended 
to electroplate ships’ bottoms with copper, viz., by 
plating it in sections which overlap. The cost would 
not be high, and it would not require much time to 
do it. J. D. DARLING. 

Frankford, Philadelphia, September 25, 1893. 





Natural Mistery Notes, 

The Parasol Ant.—The action taken by the legisla- 
ture in regard to the destruction of the parasol or leaf- 
eutting ant in Trinidad bas drawn fresh attention to 
the habits of this insect, and very interesting informa- 
tion has been published respecting it. The most ac- 
cessible account hitherto existing is that given by Belt 
in “The Naturalist in Nicaragua.” The results of re- 
cent investigations have confirmed this author in the 
supposition that the ants cat up’the leaves of plants 
and bring the pieces into their nest to serve as a pabu- 
lum on which to grow a fungus. In fact, these pieces 
are used to form an underground mus room bed, and 
the ants use the conidial stage of the fungus for pur- 
poses of food for themselves and their larva. The Hon. 
J. E. Tucker, Director of Public Works, Trinidad, 
gave some interesting particulars of the habits of the 
parasol ant in the Journal of the Trinidad Field Natu- 
ralists’ Club for August, 1892. He had two nests on a 
table in his house. In one vest with a queen the ants 
readily supplied themselves with pieces of leaves from 
plants placed near their feeding ground. Each forager 
dropped his portion of leaf in the nest and it was taken 
up by a small worker and carried to a clear space to be 
cleaned. It was then taken in hand by the large work- 
ers, which, after licking it with their tongues, reduced 
it to a smal! black bali of pulp. These balls were built 
on the edge of the already formed fungus bed and 
slightly smoothed dewn. The new surface was then 
planted with portions of the fangus brought from the 
older parts of the nest. “Each piece is planted sepa- 
rately, and the ants know exactly how far apart the 
plants should be. It sometimes looks as if the bits of 
fungus had been put in too scantily in places, yet in 
about forty hours (if the humidity has been properly 
regulated) it is all evenly covered with a mantle as if 
of very fine snow.” 

In an exhaustive memoir on the “* Mushroom Gar- 
dens of Some South American Ants,” recently pub- 
lished by Alfred Moller, who studied thesubject on'the 
spot, the statement made by Belt respecting the cut- 
ting up of leaves by ants for the formation of a pabu- 
lam on which a fangus is grown that serves as food 
has been corroborated. The method of leaf cutting, 
the various species of plants used, and the formation 
ot the “‘ mushroom gardens” are given in detail; but 
the most interesting and hitherto unknown portion is 
that relating to the fungus cultivated by the ants in 
their “mushroom gardens.” A series of cultures has 
proved this to be the myceliom and conidial stage of a 
fine agarie, which, according to the Friesian system, 
would belong to the sub-genus Pholiota of Agaricus, 
bat which has been called by Moller Rozttes gongylo- 
phora. The agarie grows in dense tufts, and has a 
purplish, scaly pileus, 10-16 em. across. The highest 
form of the fungus does not oceur normally in the 
“mushroom gardens,” but only the mycelium and 
conidial forma, and it is the last named conditions that 
are eaten by the ants. 

Observations were made by Moller on the “ mush- 
room gardens” of ante belonging to the following 
wenera : Alta (Acromyrmea) Mayr. (A. discigera, Mayr.; 





A. hystrix, Latr.; and A. coronata, Fabr.); Apterostig- 
ma, Mayr.; and Cyphomyrmex, Mayr. 

Although Moller did not directly study the fungus 
cultivated by the Trinidad species ((codoma cepha- 
lotes) there is now little doubt that it is identical with 
that described by him as Rozites gongylophoru. 

The Sense of Visionin Ants and Bees,—lIt is gene- 
rally assumed not only that the world really exists as 
we see it, but that it appears to other animals pretty 
nearly the same as we see it, A little consideration, 
however, is sufficient to show that this is very far from 
being certain, or even probable. In the case of insects, 
moreover, the mode of vision is still an enigma. They 
have (at least many of them have) a large compound 
eye on each side, and ocelli, generally three in number, 
sitaated on the summit of the head. The compound 
eyes consist of a number of facets, each situated at the 
summit of a tube, to the base of which runs a fiber of 
the optic nerve. The structure of the ocellus and that 
of the compound eye are different, and it does not seem 
possible that the ocellus should be derived from the 
compound eye, or vice versa. On the contrary, both 
seem to point back to a lessdeveloped ancestry. Start- 
ing from such an origin, an increase of the separate 
elements and an improvement of the lens would lead 
to the oculus, while an increase to the nuinber of eyes 
would bring us to the compound eye. On the other 
hand, there are reasons for believing the different 
kinds of eyes to be of distinct origin. 

It seems clear that the picture produced by the ocelli 
must be altogether different from the picture given by 
the compound eye, and we may reasonably conclude 
that the two organs have distinct functions. It used 
formerly to be supposed that the compound eye was 
for distant vision and the ocelli for near vision. 
Claparoedr, however, maintains the opposite theory, 
while Mr. Lowne regards the ocelli as incapable of pro- 
ducing anything worthy of the name of an image, and 
suspects that their function is the intensity in the direc- 
tion of light, rather than vision. The ocelli, or simple 
eye, sees in the same way as ours do, that is to say, the 
lens throws an image on the back of the eye, which we 
call the retina. In that case they would see everything 
really reversed as we do, though long experience has 
given us the right impression. The simple eye of in- 
sects thus resembles ours in this respect. As regards 
the mode of vision of the compound eyes, there are two 
distinct theories. 

According to one, that isthe mosaic theory of Mul- 
ler, each facet takes in only a small portion of the field, 
while, according to the other theory, each facet acts as 
a separate eye. This latter view has been maintained 
by many high authorities, but it is difficult to under- 
stand how so many images could be combined into one 
picture. Some insects have more than twenty thousand 
facets on each side of their head. No ants, indeed, 
have so many; but some there are that have not less 
than one thousand eye facets. The theory, moreover, 
presents some anatomical difficulties. Thus in certain 
cases there is no lens, and consequently there can be 
no image. In some it would seem that the image 
would be formed completely behind the eye, while in 
others, again, it would be in front of the receptive sur- 
face. Another difficulty is that any true projection of 
an image would in certain species be precluded by the 
presence of impenetrable pigment, which only leaves 
a minute central image passage for the light rays. 
Again, it is urged that even the sharpest image would 
be useless, from the absence of a suitable receptive sur- 
face, since the structure of the receptive surface, be- 
longing to each facet, seems to preclude it from receiv- 
ing more than a single impression. The prevailing 
opinion among entomologists now is that each facet 
receives the impression of one pencil of rays, so that in 
fact the image formed in a compound eye is a kind of 
mosaic. On the other hand, this theory itself presents 
many difficulties. Those ants which have few facets 
must have an externally imperfect vision. Again, 
while the image produced in the retina of the ocellus 
must, of course, be reversed, as in human eyes, in the 
compound eye, on the contrary, the vision on this 
theory would be direet. That the same animal should 
see some things directly and others reversed, and yet 
obtain definite conceptions of the outer world, would be 
very remarkable. But while it is difficult to perceive 
how ants see, yet they do see.—Science Gossip. 

A Fighting Stratagem of the Crawfish.—The com- 
mon crawfish (Palinurus vulgaris) has many points of 
interest, and not the least curious is his plan of com- 
bat when matched wth a powerful antagonist. With- 
out chelate limbs, he seems weak and defenseless. One 
is at first inclined to commiserate this apparent want 
of means alike of offense or defense, especially in com- 
purison with his kindred, the lobsters, armed so well 
with powerful seizing chelm. That he had means of 
defense seemed probable; but it is only within the last 
few days that this was satisfactorily demonstrated. 
Without any particular intention in view, we had 
dropped a medium sized lobster into the tank contain- 
ing two large Palinurus. At first no sign was given, 
but in a little while we were attracted by a loud noise 
as of a skirmish, and had an inimitable object lesson 
in crawfish warfare. The larger of the two crawfish 





apparently resented the intrusion of the lobster, and 
was determined upon ejection. There was a good deal 
of preliminary sparring, but the fight, which promised 
to be protracted, ended suddenly in a most unexpected 
manner. Making a sudden twist, the crawfish got 
above the lobster crosswise, and suddenly snapping his 
powerful tail, jammed the body of his antagonist in 
the fold, thus impaling him on the sharp downward 
spikes of the pleura that are so conspicuous objects in 
a side view of Palinurus. The lobster was put quite 
hors de combat, for his body was terribly mutilated by 
the sharp spines, which had pierced his armor as 
though it were tissue paper. Besides this instance, 
cases are known where persons incautiously handling 
the crawfish have received wounds on the arm inflicted 
by a similar sudden flap of the tail.—Jas. Hornell, in 
Natural Science. - 

Habits of the Secretary Bird.—As soon as the secre- 
tary bird, or snake eater (Gypogeranus serpentarius), 
of South Africa, discovers a snake, it advances toward 
it, without hurry and without hesitation, and when 
withing striking distance it immediately elevates its 
crest and the feathers of the neck, and, without losing 
any time, delivers a blow with its foot. If the snake 
has avoided the blow and attempts to strike in return, 
the bird interposes a wing, thus receiving the deadly 
fangs harmlessly upon the long feathers, and immedi- 
ately strikes again. 

The fight is then virtually over, for if the secretary 
gets in a single blow the snake’s back is broken, and 
the bird, like lightning, plants its foot firmly on the 
reptile’s neck and head, pressing them into the 
ground, while it delivers the coup de grace with 
its beak, and then deliberately swallows the snake 
whole, beginning at the tail, and, just before the head 
disappears, giving it a parting rap on the ground. 

But there is nothing refined about the secretary bird’s 
appetite, for one writer says he found inside one three 
serpents “as long as his arm,” eleven lizards seven 
inches long, twenty-one tortoises about two inches in 
diameter, * besides a large quantity of grasshoppers 
and other insects ;” or, in other words, seven and a half 
feet of snake, six and a half of lizard, three and a half 
of tortoise, and, say, a yard of miscellaneous trifles ! 

The secretary bird is protected by the Cape authori- 
ties for the immense public benefit it confers in eating 
poisonous snakes, and a penalty is attached by law te 


| its destruction. And, if it were necessary, hundreds 


of eyewitnesses could be called to prove its right to the 
title of “Serpentarius.” Curiously enough, too, this 
bird can be trained, and is trained, to protect poultry 
yards, not only from snakes, which are all top fond of 
eggs, but from other birds of prey.—St. James's 
Budget. 

The Perfume of Flowers.—The following conclusions 
are the result of the researches of Mr. E. Mesnard upon 
the mode of production of the perfume in flowers: 

1. The essential oil is generally found localized in the 
epidermie cells of the upper surface of the petals or 
sepals. It may exist upon both surfaces, especially if 
the floral parts are completely concealed in the bud. 
The lower surface generally contains tannin or pig- 
ments derived therefrom. 

2. The chlorophyll seems in all cases to give rise to 
the essential oil. 

8. The disengagement of the perfume of the flower 
makes itself perceptible only when the essential oil is 
sufficiently disengaged from the intermediate products 
that have given rise to it, and is found, in a manner, in 
a ratio inverse to the production of tannin and pig- 
ments in the flower. 

This, says Mr. Mesnard, will explain («) why flowers 
with green petals have no odor, (b) why white or rose- 
colored flowers are most often odoriferous, (c) why the 
composite, which are rich in tannin, have the dis- 
agreeable odor that they are known to possess, and (d) 
why the white lilac and forced roses take on a finer 
perfume. 

A Carnivorous Caterpillar.—Prof. Perrier, of the 
Paris Museum, recently stated to the Academy of Sci- 
ences that Mr. Rouzand, maitre de conferences at the 
Faculty of Sciences of Montpellier, has studied the 
habits and metamorphoses of a remarkable butterfly 
whose caterpillar lives upon the olive tree. This 
lepidopter was briefly described by Rambour sixty 
years ago, under the name of Hrastria scicula, 

Unlike its fellows, the caterpillar of the Brastria 
does not eat the leaves of the tree upon which it lives, 
but, on the contrary, despoils the latter of its para- 
sites. It is not herbivorous, but carnivorous, and feeds 
upon the coccinellide that abound upon the olive tree 
and often cause the death of it. 

In addition to this peculiarity, this singular animal 
presents others of great interest. In its adult state it 
is so colored as to exactly simulate the excrement of 
the sparrow. While very young it hides itself under 
the carapace of the coccinellide that it devours, 
When a little older it spins a ring of silk around such 
carapace, and thus enlarges its dwelling in sucha way 
that it shall always be adapted to its own size. Let us 
add that it conceals this addition under the debris of 
coccinellid# and the spores of Fumago, a fungus para- 
site of the olive tree. 
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BEVELING AND SILVERING MIRRORS. 

The making of glass mirrors for commercial pur- 
poses was probably first developed in Venice. Looking 
glasses in large sheets were exported from Venice in the 
last part of the 17th century. Mirrors became articles 
of household furniture in the early part of the 16th 
centary. Previous to that time small pocket mirrors 
were carried at the girdles of ladies. They had no 
covers, but were furnished with a short handle. The 
old process of amalgamation is about done away with. 
The process of silvering was first introduced in 1840, 
through a discovery made by Baron Liebig. A hori- 
zontal double-bottomed metallic table is used, which 
is heated with steam to from 35° to 40° C. 

The glass to be silvered is cleaned thoroughly with 
wet whiting, then washed with distilled water and pre- 
pared for the silver with a sensitizing solution of tin, 
which is well rinsed off immediately before its removal 
to the silvering table. The table being raised to the 
proper temperature, the glass is laid and the silvering 
solution at onee poured over it before the heat of the 
table has time to dry any part of the surface of the 
glass. The solution used is prepared as follows: 
In 1¢ liter of distilled water 100 grammes of nitrate 
of silver is dissolved, to this add liquid ammonia 
(sp. gr. 0380) 62 grammes. The mixture is filtered 
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Castle stone wheel about 30 inches in diameter and 
about 3 inches in thickness. This wheel smooths the 
surface of the beveled edges and is ready for the first 
polishing wheel. The polishing wheels are 34 inches 
in diameter, 8 inches thick and made of poplar wood. 
It revolves in a perpendicular position, the attendant 
pressing the beveled edge against the face of the 
wheel, adding now and then a quantity of water and 
powdered pumice stone. This wheel leaves the edges 
@ little cloudy from the pumice stone, To make the 
edges transparent they are run over another similar 
shaped felt-covered wheel, the surface of which is cov- 
ered with rouge. 

A number of sheets of glass can be polished at the 
same time, by laying a number of the sheets on a long 
cloth-covered table over which, connected to a square 
horizontal shaft, are a number of iron frames. Inside 
of these frames polishing blocks are placed, the bot- 
toms of which are covered with felt and rest on the 
surface of the glass. These blocks are made of wood 
and filled with lead and weigh about 20 pounds each. 

The shaft which moves the blocks over the surface 
of the glass is set in motion by means of a crank at- 
tached to a wheel on the main shafting. 

After polishing the glass is taken to the silvering 
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cucumbers, cauliflowers, and cabbages, while on spinach 
leaves kept in a damp atmosphere they were still pre 
sent after twelve days. A three per ceut infusion of 
black Chinese tea destroyed them within twenty-four 
hours, and in a four per cent infusion no trace could be 
found at the end of sixty minutes. In the ease of cof- 
fee a two hours’ immersion in a six per cent infusion 
sufficed for the destruction of the organisms. Beer of 
various kinds was equally fatai, one to three hours be- 
ing the limit; but wines acted best of all, vitality be- 
ing extinguished within twenty minutes by red wine 
and within five minutes by white. 
naa EES S Oy Se 
The New Biffle fer the Navy. 
The navy has made a new’ and radical departure in 
the manufacture of small bore arms. The recommen- 
dation of the Chief of the Ordnance Burean, founded 
on the report of the Newport Board, has been ap- 
proved by Secretary Herbert. The new caliber is 0234 
ofan inch. This is the smallest caliber regularly 
adopted by any government. The caliber of the 
French Lebel rifle is 0°315 ; the German Mannlicher is 
0°311; the Danish Krag-Jorgensen is 0°15; the English 
Lee-Speed 0°303 ; the Swiss Schmidt 0°295, and our new 
army model 0°30. The board recommends the 0°234 
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and made up to 8 liters with distilled water, and 7°5 
grammes of tartaric acid dissolved in 30 grammes 
water are mixed with the solution. About 2°5 liters 
are poured over the glass meter to be silvered. The 
metal immediately begins to deposit on the glass, which 
is maintained at about 40° C. (104° Fah.), and in a little 
more than a half hour a continuous coating of silver 
is formed. 

The silvered surface is then cleaned by very cau- 
tiously wiping with a very soft chamois rubber and 
treated a second time with a solution like the first, but 
containing a double quantity of tartaric acid. This 
solution is applied in two portions, and thereafter the 
glass is once more carefully cleared of all unattached 
silver and refuse and removed to a side room for back- 
ing up. The plate glass before silvering is first beveled 
on the roughing machine. To bevel the edges the 
sheet of glass is held up slightly on the edge by the at- 
tendant on to a horizontal revolving iron wheel. This 
wheel is about 30 inches in diameter and about 14¢ 
inches in thickness and is slightiy curved on top. 
Water and white Rockaway sand is added froma large 
wouden cone-shaped hopper, which causes the wheel 
te grind down the edges of the glass. 

The wheel is capable of beveling one foot in about 
twenty minutes. From the rough beveling machine 
the glass is run over a 30 inch emery wheel. This cleans 
and takes out the sand from the pores of the glass. 
From the emery wheel it passes to a horizontal New 





BEVELING AND SILVERING MIRRORS. 


silvering tables are made of hard wood, being about 
14¢ feet in depth, with a metal top. The interior con 
tains about six inches of water, heated by coils of pipe 
laid across the bottom. The tables are about 12 feet 
in length and 7 feet in width. lron slabs are laid over 
the top of table and covered with Canton flannel, on 
which the glass is placed to be silvered. It takes 
about 24¢ hours to dry and then the backs are painted. 
Some silverers use hartshorn and Rochelle salts in their 
solutions. The sketches were taken from the plant of 
A. Vogeley, New York City. 
———— — - — +m 
Distribution of Cholera, 

Though there is little reason to doubt that the distri- 
bution of cholera is mainly due to the use of impure 
water, in certain cases its communication has been 
traced to various articles of food, and Mrs. G. C. 
Frankland, in Nature, give a summary of recent re- 
searches on the subject by Friedrich. More than fifty 
different articles were specially studied, including 
fruits, vegetables, milk, tea, coffee, cocoa, beer, wine, 
eaviar, biscuits, bonbons, tobacco, and snuff. In the 
ease of solid substances the cholera bacilli were both 
rubbed on the outer surface and inoculated on to slices. 
Under the former conditicn the vitality of the microbes 
depended chiefly on the degree of moisture present in 
their environment, but the acid in the juices of fruit 
caused their destruction on the slices in from one to 
six hours, The bacilli survived for several days on 





ity, greater range, greater penetration and greater ac- 
curacy than the 0°30, with the added advantage of al- 
lowing the men to carry a greater supply of asmmuni- 
tion. The disadvantage is the lack of interchange- 
ability of ammunition between the two services. The 
figures given above for the guns adopted by the for 
eign nations are the latest. In the last few years the 
reduction in caliber has been phenomenal. The Eng- 
lish Martini and the old Springfield rifles were 0°45, the 
famous Chassepot of France 0°438, the Russian Berdan 
0°42. The number of rifles needed by our navy is 
small, but the department will, if necessary, furnish 
the barrels for the manufacturers to apply the breech 
mechanism. 

The nickel alloy has become famous in the manufac 
ture of our armor plate, so that it is, therefore, not 
surprising to learn that the 0234 barrels to be fur- 
nished to the competing inventors of magazine guns 
will be made of nickel steel alloy. We shal! look for 
the competitive tests with great interest. 

—___ s+ ae 
High Speed on the Pennsylvania Hallroad. 
Engine No. 225 of the Pennsy!vania's new class P, 


with 78 inch wheels, did some fine running a few days 
ago, having reached the speed of 90 miles per hour, and 
averaged over 87 miles per hour for several miles. 
also ran 652 miles (including six siow-ups) in 62°75 
minutes, and from a standstill at Bay View it ran to 
Chases, 11°4 miles, in 9 minutes and 39 seconds. 


it 











284 





RECENTLY PATENTED INVENTIONS. 
Engineering. 

ELEVATOR AND ConvEYER.—Lewis A. 
Park, Towosbury, N.J. A centrally pivoted track is 
adapted to move horizontally on an upright portable open 
frame, 4 carriage running on the track past its pivot and 
through the frame, there being a gear and chain mechan- 
jam for moving the carriage and detachable braces 
for the ends of the track to support it at both ends at 
right angles to the frame. The invention affords a sim- 
ple and strong machine for lifitng and placing building 
materials or other heavy articles, the braces strengthen- 
ing the extended portions, and the machine being in 
very compect shape to be hauled aboat. 


ELEVATED Rartway.—John N. Val- 
ley, Jersey City, N. J. An improved traveling carriage 
or hanger has been designed by this fnventor, suitable 
for suspending any desired form of car, and positively 
to prevent ius derailment. The carriage has four stand- 
arda, constituting with a bottum band and uniting bars a 
frame in which are journaled suspension wheels and 
safety wheels, the treads of the latter being epeced suf- 
ficiently below the ranning wheels to receive the rails 
between them, the flanges of both wheels being on the 
ineide of the track rails. The invention also provides 
an improved track and support therefor, whereby the 
strain on the rails is distributer. 

CENTRIFUGAL SHArT GOVERNOR.— 
George 8. Neeley, Pacific. Mo. This invention con- 
sia se principally of a pivoted eccentric disk adapted to 


move across the driving shaft of the engine, and con- 
nected with a central gear yieldingly conaected with 
the hab of the governor wheel secured to the driving 


ehaft. weighted and epring-pressed segmental gear 
wheels being mounted to torn on the governor wheel 


an in mesh at upposite sides with the central gear wheel. | 


The device is of very simple and durable construction, 
and very effective and sensitive in operation, to accurate- 
ly govern the motion of the valve and insure uniform 
running of the engtiue. 





Mechanical, 
Saw Cortow Gry.—Nathan Whal- | 
ley, Fort Payne, Ala. Im this machine a revoluble 


twothed huller is arranged near the saws and beneath the 
chete, and fingered or toothed hailer bars near the saws 


and the back portion of the chute, a pair of carding rolls | 


being arranged parallel above the sawe, while there is a 
third carding roll between the pair of rolls and the saws, 
to cleen the larger rolls. Ordinary gin sawe are used, and 
the feed and epeed generally be perfectly controiled, but 
the cotion may be cleaned of foreign matter before it is 
delivered to the saws, thus obviating danger of fire by 
friction and damage to the saws. The saws are not 
necessarily forced deeply into the roll of seed cotton, 
thos providing against kinking or otherwise injuring the 
lint. 

CENTRIFUGAL Macning.—Leon F. 
Haabtman, New Orleans, La. Within « stationary shell 
or card from which a discharge spout delivers to chutes 
te ezapended & revolving basket with perforated sides, 
and permitting the free circulation of steam, air, or gas, 
between the basket and curb. Secured to the bottom of 
the basket is a fan comprising a plate terning above the 
aneniar channel in the carb bettom, and a number of 
curved blades secured to the under side of the plate, the 
fan blowing lightly to the inner periphery of the curb, 
and net allowing the eacape of water, moisture, or steam, 
where it would come in contact with the dry sugar dis- 
charging from the basket. The machine is expecially 
designed to facilitate the separation of liquids from solids 
in the sugar manefacture. 


Wire Sa eaRrs.--Louis Townsend, 
Evansville, ind. This ie a tool for the use of firemen 
and others who may lave to cut electric wires. It has 
two heats, each having cutting jews, and pivoted to- 
gether centrally so that they coincide when in normal 
position, the shanks and attached handles being curved 
laterally from each other, eo that when the handles are 
drawn apart the catters meet. The handles are insu- 


lated, amd the cutters are so arranged that they may | 


he either pushed or pulled against the wires to be sev- 


eresd. 


Nor Locx.—John D. Fichtner, Union- 
town, Pa. The bolt, according to this improvement, is 
provided with two sets of threats cut in opposite direc- 
tioms, with nuts fitting the threads, the main nut being 
provided with a chamber and a epring pawl, and the 
locking nat being fitted to the reverse thread and pro- 
vided with s raichet. 


Lupricator.—Nathaniel J. H. Dun- 
can, Perkville, Md. A divided grease reservoir adapted 
to be secured to the connecting rod has tubes leading 
from it# compartments into the box of the crank, recip- 
roceting plungers sliding in the tubes resting upon the 
crank. The device is of very aimple construction and is 
designed to mstomaticaliy deliver just the right quantity 
of oft @ the erank, without regard to the speed of the 
engine or the temperature of the oil. 

Loos.—William Britain, Jr.. London, 
Raglaod. This invention relaies to looms for producing 
coir yarn nate and similer fabries, and provides pile yarn 
carviers pasetng betweea the reed plates of the batten and 
extenfing nearly to the fell of the cloth, together with 
moans for cansing each carrier tv pass alternately on op- 
posite sides of the ground warp which passes between 
the aante reed plates. The loom fe designed to produce 
a high grede fabric tn witich the tufts of the pile are 
loeped around the grorad warps tretead of being caught 
hy the waft, aslo ordinary pile fabrics. 





Agricaltaral. 


Corn Harvestrer.—James E. Per- 
king, Brownwood, Texas. Vhie ls a machine capable of 


being attached to any farm wagon, so that when the 
wagon is drawn over the field it will cat the ears from 
twe rows of corn eimnitaneonsty and deposit the corn in 
& receiver at the rear of the cutters. Power is afforded 
by pistons from the rear axle to operate levers which re- 
ciprocate kaives with which the ears are brought in en- 
gagemeat by the presetag down of ithe corn stalks, the 





Scientific Awerican. 
cars dropping into chutes from which they pase to the | a negative is made which has a uniform tone in the high | design consists of the representation of a fox skin in an 


receiving receptacle, to be removed from thence to the 
body of the wagon. 


FERTILIZER DistrisuTorR. — Thomas 


W. Sample, New Washington, Ind. This is an improve- 
ment in devices to be attached to planting machines, to 
| distribute the fertilizer at the time the seed is planted. 
| It is adapted to evenly distribute the fertilizer in front of 
| and behind each hill of corn or sow it in drilis if desired. 
j By manne of 0 ealve of novel construction the feed of 
the fertilizer is perfectly controlled, and means are also 
provided to regulate the speed of the distributor, to make 
it drop fast or slow. 





Miscellaneous, 


Gas METER CoNNECTION.—Albert H. 
Gindele, Jersey City, N. J. This is an improvement in- 
tended for use as a substitute for the solder joints usu- 
ally produced between the thimble of a union nut and 
the end of the lead pipe, and also between a common 
nipple that is used to join the lead pipe connection to an 
iron pipe. The lead pipe is radially flanged at the end, and 
on it is an externally threaded sleeve, while a threaded 
thimble is screwed into the pipe, and a junction nut 
threaded in two diameters engages the sleeve and thim- 
ble, a union nut connecting the thimble with a meter 
post. 

PHOSPHATE SEPARATOR AND DISIN- 
| TEGRA TOR. —George Guild, Knoxville, Tenn. This in- 
vention provides a revoluble receptacle into which ex- 
tend steam pipes, and in which the phosphatic earth may 
be agitated and simultaneously subjected to blasts of 
steam, the filtrate being then strained away from the 
nodules or pebbles. The apparatus is comparatively in- 
expensive, and the method is very efficient. 


STEAMING APPARATUS.—Henry G. 
Hall, Blacksburg, 8. C. A kettle with its base on a fur- 
| nace, and circulating pipes extending under the base 

plate, whereby the water may be readily heated to a tem- 
| perature of about 275° F., is arranged to accommodate 
| a series of circularly traveling baskets containing filled 
| cans or other articles to be steamed. Each of the baskets 
is engaged by an arm connected with a flange on a sleeve 
turning on the upper part of a central flue, and the 
| wheels of the basket carriages travel in the bottom of 
the kettle, the wheeled baskets being conveniently lifted 
in or out of the kettle for filling or emptying or moving 
to and from the packing room. 


METHOD OF PRESERVING Woop.— 
Francis Hall, Tacoma, Washington. This invention re- 
lates more particularly to the treatment of wood for pro- 
| teeting it from the ravages of the teredo, as well as 
, other forms of animal life, also rendering the wood less 
inflammable. It comprises subjecting the wood to the 
' action of a solution of alkaline hydrates in connection 
with alkaline carbonates and one or more of the follow- 
ing salts : Alkaline aluminates, alkaline silicates, alkaline 
chromates, alkaline arsenates or arsenites, alkaline sulph 
ides or alkaline sulphide solution of metallic sulphides, 
| the processes varying with the wood and purposes for 
| which treated. 

CONSTRUCTION OF BUILDINGs.—Wil- 

liam M. Myers, Hannibal, Mo. The wail, according to 
| this improvement, is composed of brick laid longitudi- 
| nally, wooden strips disposed between each course of 

brick and mortar courses between the faces of the strips 

and the brick, the outer edges of the wood sections being 
| set back from the edges of the brick to form grooves in 

which the cement filling is placed. The main purpose of 
the invention is to lessen the cost of construction, reduc- 
ing the quantity of brick and labor by about one-half as 
compared with ordinary building. 

Store SERVICE APPARATUS.—James 
R. Pollock, Mansfield, Ohio. This improvement reiates 
| particularly to the means of propelling the basket or car, 
“there being a propelling line connected at one end with 
| the fixed truck, at the other end of the propelling line 

being a ball or block and a fixed guide to be engaged 
| thereby to take up slack. To send the basket, it is only 
necessary to pall upon a hand line and lift the ball to the 
| top of the guide, the operating line not only serving to 
propel the basket, but also as a brake therefor. 

Camp Strove.—George W. Mings, New 
Castle, Col. This is a stove which may be so closely 
folded up as to be carried in a saddle bag, and yet may be 
quickly set up for effective service. It hae rectangular 
body sections hinged together at their ends and a series 
of triangular sections hinged at their bases to the upper 
edges of the body sections and provided with separable 
connections. The stove, as set up, is triangular in form, 
with a door in the front body section. ‘ 


OVERALLS.—Philip J. Lonergan, Den- 

ver, Col. This is a garment in which the outer sides of 
the legs are open from top to bottom, having along their 
| edges separable fastenings, while at the opposite ends of 
| the front section of the walet portion are extended pull 
| pleces, thus forming a garment which may be pat on or 
taken off with great facility. 
' REFRIGERATOR. — Lansing Bonnell, 
| New York City. The upper ice chamber and lower pro- 
| vision chamber of this refrigerator are connected by de- 
tachable flues, the parts being so arranged as to promote 
a constant circulation of air and an even distribation of 
the cold air which passes downward from the ice cham- 
ber. The ice chamber is covered by a swinging lid which 
has in the center a depreseed condenser. Every flue and 
air discharge, as well as the trap, may be easily removed 
or thrown open for mapection and cleaning, so thatevery 
part may be readily kept clean and sweet. 

Saw Frame. —George M. Harriman, 
Seath Thomaston, Me. This ix a frame in which the 
brace or central part of a buck saw is pivotally connected 
with the curved end piece of the outer end of the frame, 
allowing the end piece to tilt freely in straining the saw 
without weakening the frame. 

Hate Tonk NEGATIVE FOR PHOTO. 
Processnrs.—Frederick J. M. Gerland, Bayonne, N.J. A 
sensitive plate ls, according to this process, subjected a 
part of the time to a full exposure without a screen, and 
for the remainder of the time of full exposure with a 
screen between the negative and object. By this means 














lights, producing a clear or non-printing 
positive print on the stone, zinc or copper 
the finished print shows clear white 


LEDGER InpDEX.—Franklin A. Ransom, 
Farley, Ia. This is a device of simple form, constituting 
no part of the ledger iteelf, but arranged for readily post- 
ing the desired names and conveniently finding the de- 
sired page of any account, and also indicating the proper 
ledger where several are used. In a casing open at one 
side and at the top are pivoted L-shaped frames with 
arms and adapted to hold index leaves, transverse shafts 
in the casing having arms pivoted to the arms of the 
frames and with handles at their outer ends for turning 
them. 

Sue1¢@H. — Friederich A. Schaefer, 
‘Prackee, Cal. This sleigh has drive wheels held verti- 
cally adjustable on the sides of its platform, whereby the 
sleigh may be conveniently propelled and steered over 
the ice and snow without danger of sinking the wheels 
too deep into the snow. Besides the main runners, this 
sleigh has auxiliary runners adapted to be fastened at 
their ends to the main ruuners, and near its forward end 
are fulcrumed rudders connected by a cord with handles 
in easy reach of the operator. By means of wheels jour- 
naled in the front, the front end of the sleigh may be 
raised off the snow or ice, the wheels being normally 
folded back out of contact with the snow or ice. 


SLED PROPELLER.—A further improve- 
ment of the same inventor provides a'sleigh adapted to be 
readily propelled and steered over ice or snow, either by the 
occupant or by a suitable motor within the sleigh body. 
On each side of the sleigh box is a shaft carrying a pad- 
dle wheel operated by a crank arm by a person in the 
sleigh, the paddles engaging the snow or ice to propel 
and steer the sleigh. 

BricycLe.—Samuel A. Donnelly, Chica- 
go, Ul. This wheel has a diamond-shaped frame formed 
of four metal rods bent to form a double diamond frame 
and having their rear ends arranged approximately par- 
allel, there being link-shaped fittings upon the rods in 
advance of their rear extremities. The vehicle is very 
light and strong, while the frame is peculiarly adapted 
for a simplified driving gear in the parte most liable to 
get loose in bicycles, which are stronger, owing to fewer 
connections. 

Cuarr.—Thomas 8. King, Cincinnati, 
O. The combined folding and swinging chair designed 
by this inventor is of simple and inexpensive construc- 
tion, quickly and easily set up and taken down, and 
when not in use it can be folded and packed in very 
small space. It has two upright side standards, and the 
chair frame as well as the uprights are made of flat metal, 
the frame comprising a seat frame, a back frame and a 
drop frame pivoted to the opposite ends of the seat 
frame. The back, seat and drop frames are covered by 
asingle piece of cloth stretched over the sections and 
wound at opposite ends upon top and bottom crossbars, 
the cloth being so retained that it is impossible for it to 
sag in the back or seat. 


WASHING MACHINE.—Mary A. Marks, 
Toledo, O. This machine is designed to facilitate the 
thorough washing of clothes without boiling, either be- 
fore or after the washing, and in such manner as will 
avoid all possible injury to the garments. With this im- 
provement the clothes are not rubbed, but receive first a 
saturating, then a pressing and then a rinsing to remove 
the dirt. A lever is pivoted on a standard in the middle 
of the suds box lid, plangers extending from the lever 
through apertures in the lid, there being clothing carriers 
on the lower ends of the plungers, consisting each of an 
open bottom casing with top apertures. 

Bripek GaTE.—William J. Brown and 
John K. Walker, Coal City, Ill. Comtned with two 
gates and mechanism for moving them is a swinging 
brace on the outer end of one gate, while a rack and 
pinion mechanism is carried by the abutting ends of the 
two gates for automatically swinging the brace into and 
out of operative position when the gates are moved to- 
ward and from each other. The improvement is adapted 
to automatically close and open the approaches to draw- 
bridges with the swinging of the bridge, and is a simple, 
strong and positively working apparatus to operate a 
fence or gates by the movement of the bridge. 

HERNIAL INSTRUMENT. — Alexander 
Dallas, New York City. This is a very simple imple- 
ment for use in inguinal and femoral hernis, consisting 
of a head and handle, the head flattened and its point 
smooth and blunted, while ite anterior and posterior sur- 
faces and outer edge are covered with fine, needle-point- 
ed serrations, the inner edge being smooth and having a 
deep groove. The handle part has a movable cover, 
which covers the serrations as the implement is intro- 
duced. 

EARTHENWARE SEWER PIPE Jornt.— 
Robert Ewing, 16 Shaftesbury}A venue, London, England. 
This is an improvement, especially in that class of joint 
with ordinary faucet, and with external shoulder or 
flange on the plain or opposite end of the pipe, made of 
the same material as and integral with the body of the 
pipe. The joint has ample internal space for the Inting 
or grouting, and affords a double bearing to the spigot or 
plain end of the pipe, dispensing with the ring or annu- 
lar rib at the lip of the socket. The joint is closely and 
evenly fitting, especially at the invert or floor of the 
tube. 


Bueey Tor Foiprne Drevicre.—Lacro- 
ta L. Short, Russellville, Mo. Journaled in the vehicle 
box is a shaft with upwardly extending arms having a 
loose connection with the buggy top frame, and down- 
wurdly extending arms connected with foot levers, 
whereby a rocking motion may be imparted to the shaft. 
The arrangement is such that one sitting on the buggy 
seat can by pressure of the foot readily open or close the 
buggy top at any time while the vehicle is in motion. 
The improvement is readily applicable to all ordinary 
buggy tops. 

DesiaN vor Fasric. — William 8. 
Friedlander, Passaic, N. J, The leading feature of this 
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outstretched position. The mat effect is produced by 
shadowy lines at the marginal portions of the skin, thus 


| producing a relief effect. 


Nors.—Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
——————————————————_—_—__—__—_____—_— 

NEW BOOKS AND PUBLICATIONS. 


Tae TRANSITION CURVE, BY OFFSETS 
AND BY DEFLECTION ANGLES. By 
C. L. Crandall, C.E. First edition. 
New York: John Wiley & Sons. 1893. 
Pp. v, 64. Price $1.50. 

This little handbook is designed for use by the civil en- 
gineer in laying out railroads. It refers more particularily 
to the change from the level straight track to the inclined 
circular track. This change must naturally be made an 
easy one in order to prevent disturbances to rolling stock 
and twisting of the trucks. The point is to make the 
inclination of the roadbed proportional to the centrifugal 
force at every point. This statement from the opening 
paragraph of the book is the keynote to the work, which, 
with its detailed description of methods and full tables, 
covers a very interesting field for the civil engineer. 

A PoputaR History oF ASTRONOMY 
DURING THE NINETEENTH CENTURY. 
By Agnes M. Clerke. Third edition. 
London: Adam & Charles Black. 
1893. Pp. xv, 573. Price $4. 

We have recently had occasion to review Professor 
Mach’s work upon the history of physics. Miss Clerke’s 
production does for modern astronomy what Professor 
Mach’s has done for the kindred sciences. To the present 
work nothing but praise can be ded. Its treat 
is very thorough, its history is brought down to a 
recent day, and the chapters on spectroscopy and recent 
methods of investigation and on the attack of celes- 
tial problems are of the greatest interest. The book is 
very beautifully iNustrated and forms an admirable com- 
pendium of the work done in our century by astronomers. 


SCIENTIFIC AMERICAN 
BUILDING EDITION. 


OCTOBER, 1893.—(No. 96.) 
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6. The beantiful residence of Mr. Walter Dunning, at 
Denver, Col., erected at a cost of $26,000. Floor 
plans and perspective elevation. Messrs. Lang & 
Pugh, architects, Denver, Col. 

7. A cottage at Hartford, Conn. Floor plans end per- 
spective elevation. A unique and convenient de- 
sign. 

8. A residence at Carthage, Ill., erected at a total cost 
of $4,500. Perspective view and floor plans. Mr. 
G. W. Payne, architect, Carthage, Ill. 

9. Residence of Mr. E. W. Smith, at Brazil, Ind., erected 
at a cost of $3,600 complete. Plans and perspec- 
tive. 

10. A residence at Bridgeport, Conn., erected at a cost of 
$5,000 complete. Four elevations and floor plans. 
Messrs. Longstaff & Hurd, architects, Bridgeport, 
Conn, 

11. View of the building of the French government at 
the World's Colambian Exposition. 

12. Buildings of Sweden and India at the World's Colum- 
bian Exposition. 

18. The New York State Workingman’s Home at the 
World's Fair. Perspective view and floor plans. 
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(5438) W. M. MeV. says: On page 339, 
“ Scieatifie American Cyclopedia of Receipts,” it says to 
put a smal) quantity boracic acid in milk to keep it from 
souring. What quantity per quart would you use, also 
is it injurious to the health? If not, is it beneficial to the 
health ? A. Two-thirds of drachm of boracic acid to one 
gallon of milk, If boracie acid is not obtainable, then 
one and one-sixth drachms of borax to one gallon of milk. 
Adding one drachm of salt per gallon with the above im- 
proves the keeping of milk. This treatment of the milk 
required to be kept for a few days is not injurious. We 
do not know that it is beneficial to health. 


(5439) J. M. 8. and others write: I wish 
to make a medical induction coil. Will you te?l me how 
to make one? A. The annexed engraving shows the es- 
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sential features of an ordinary medical coil about one-half 
actual size, linear. The exact dimensions are immaterial 
and the direction of the winding of either primary or 
secondary wire is also immaterial. The spool. a, may be 
made entirely of wood, or of a thin tabe of hard rubber 
with wooden or rubber ends, 5. On the spool is 
wound the primary coil, ¢, consisting of two layers off 
No. 20 cotton-covered magnet wire (American wire gauge). 
‘The ends of the primary wire pass through the end, b’, of 
the spool. One end is connected with one pole of the 
battery, d, the other end is connected with the fixed end 
of the spring, ¢, which is supported by the standard, /. 
A block, g, of insulating material (hard rubber or wood) 
is placed between the standard and spring, and is fast- 
ened toeach by means of a screw. The spring, ¢, is pro- 
vided at its lower end with a soft iron batton, A, which 
Serves as an armature. At or near the middle of the 
free part of the spring is soldered a small plate of plati- 
num, é, and in the standard, /, is inserted a platinum- 
pointed contact screw, j. The standard, /, is connected 
with the remaining pole of the battery, d. In the end of 
the spool adjoining the armatare, A, 1s inserted a short 
piece, &, of well annealed iron rod, which reaches into 
the spool far enough to be surrounded by several convo- 
lutions of the primary wire. ‘The primary coil ix| 
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wrapped with two or three thicknesses of writing paper, 
and upon this is wound the secondary coil, /, consisting 
of 10 or 12 layers of No. 36 silk-covered magnet wire. 
Before beginning the winding of the secondary wire a 
piece of flexible conducting cord should be inserted in 
the head of the spool, and the inner end of the fine wire 
should be attached to it. The outer terminal of the 
secondary coi] should also terminate in a piece of flexible 
cord. These flexible cords may be connected with bind- 
ing posts or attached directly to the electrode, m. In the 
coil is inserted a bundle, a, of soft iron wires (Nos. 20 to 
%4). These wires may be fastened together by a wrap- 
ping of firm, stout thread, varnished, or it may consist of 
tinned iron wires, which may be soldered together. A 
brass-headed nail may be inserted in the bundle in lieu of 
4 part of the central wire, to form a finish for the end of 
the bundle. Two cells of Leclanche or dry battery in 
series will ran the coil, or a single small cell of plunging 
bichromate battery may be used. This coil may be 
mounted as elaborately as the maker may desire, or it 
may be made plain, as shown in the engraving. If it is 
desired to make use of the extra current of the primary 
coll, flexible cords with handles may be connected at 
oo. The strength of the induced current is varied by 
moving the core, , in or out. As the action of this coil 
is like most of those now in use, it is unnecessary to de- 
scribe it. 


(5440) B. V. C. says: I am building a 
27 foot launch, 5 foot 6 inch beam, draws about 21 inches 
water loaded, and would ask what size engine furnished 
with 200 pounds steam would be suitable for boat to 
make at least 10 miles per hour, and would a compound 
engine be best, and what size 3-bladed wheel should I 
use? A. Engine eylinder should be 434 inches diameter, 
5 inches stroke, making 350 revolutions per minute. The 
boat should have the keel drop at stern to take a 24-inch 
3-biade wheel, 344 feet pitch. We do not recommend a 
compound engine for your boat. Complication and out- 
board condenser more than compensate for the gain in 
fuel and size of boiler. 


(5441) P. P. K. asks: 1. Of what is 
Portland cement made, and how is itmade? A. We 
refer you to our SurpLemEnt, Nos. 231, 386, 620, and 
782, for excellent papers on the subject. 2. I have a 
Daniell battery that works well, but the zinc is eating 
away too fast. I use common salt in the clay cup. What 
shall I do to remedy it? The battery is worked on an 
open circuit. A. Paraffin the lower half of the cup. It 
must be perfectly dry, and the paraffin must be melted 
in by heat. The battery is not suited to open circuit 
work. 


(5442) A. W. says: I have a steamboat 
22 feet long on water line, 4 feet 8 inches beam, 16 inches 
in water, including 4 inches keel, and of good model, pro- 
pelled by a1 horse power Shipman engine, 400 revolu- 
tions at 100 pounds steam. Please inform me in Notes 
and Queries what size and pitch of screw I should use to 
get the best speed ? A. A l4 inch wheel is the proper 
size for your boat, pitch 26 inches. The one horse power 
Shipman engine is rather small for the boat and its pro- 
per size wheel. You will probably obtain no more than 
300 revolutions per minute, with possibly 6 miles per 
hour. 


(5443) C. A. B., of Virginia, asks: What 
is the simplest remedy to keep ticks off one’s person * 
When I spend my summer in the country, I cannot take a 
walk withont returning almost covered with these little 
pests. Isthere anything than can be applied to the 
clothing which will make it offensive to them? A. 
Reply by Professor Riley.—It is doubtful whether our 
correspondent really means ticks or mites. The true 
ticks are of a considerable size and do very \ittle harm to 
human beings. The mites or “red bugs” or “ jiggers,” 
as they are called in different parts of the South, are in 
reality the larval forms of the true harvest mites. The 
false genus Leptus was formerly based upon these larval 
mites and I have described two species, Leptus irritans 
and L. Americanus, both found in the Southern States. 
I judge that the correspondent refers to these so-called 
“ red bugs,”’ which are very abundant in the South upon 
the grasses and low-growing vegetation in the country 
and the cause of great annoyance during the summer 
months. There is, unfortunately, no substance which 
may be applied to the skin or to the clothing which will 
prove offensive and deterrent to the mites and which 
will not at the same time be offensive to 
the haman olfactory organs. il of tar, 
for instance, a not very sweet-smelling 
material, if applied here and there to the 
clothing or rubbed on the skin, will keep 
off the mites. It is very heating to the 
skin, however, and is disagreeable on 
that account. In localities where these 
insects are particularly abundant we have 
anointed the skin with kerosene, which 
also acts as a deterrent, but this is not 
agreeable for reasons which will be rea- 
dily understood, and, therefore, cannot 
be recommended as a satisfactory prac- 
tice, so that, after all, the best thing 
which can be done is to change one’s clothing after com- 
ing in from a walk and perhaps jump into the bath. 


(5444) C. F. K. asks: How much air is 
needed to burn one pound of coal in one second? A. 
One hundred and fifty cubic feet of air, varying slightly 
with the carbon and hydrogen element in the coal, for the 
combustion of 1 pound of coal, without reference to time. 
2. How would you calculate the size and weight of a fly 
wheel on a certain horse power engine? A. The size 
and weight of fly wheels varies very much with the kind 
of engine and work to be done. The diameter varies in 
practice from three to five times the stroke of engine. A 
single engine requires a larger and heavier fly wheel than 
a double engine. Approximately for engines of the Cor- 
liss type 80 pounds to the indicated horse power, for 100 
horse power and under, dropping to 60 and 50 pounds per 
indicated horse power up to 1,000 horse power. 


(5445) A. W. G. writes: 1. In making 
the pipe coil boiler mentioned in Surriemmrr, No. 702, 
could I not connect the valve C with a tank placed at a 
level with valve, and in that way receive a steady feed ? 
A. A tank may be used in place of feeding by the funnel, 
but a constant or open feed cannot be used in this way 
or by gravity, as in this case the steam pressure would 


blow-back and with no pressure the boiler would fill solid. 
A check valve would prevent blowing out, but would not 
prevent filling too full. With the arrangement as ildus- 
trated in No. 702, the filling should be done under super- 
vision and stopped at the proper height of the water m 
the boiler. 2. Instead of the armature core, for the mo- 
tor described in SurrLemEnt, No. 641, being made of 
wire,could I not use sheet iron blanks, 8 inches diameter, 
making the core 2 inches thick, adopting Siemens wind- 
ing, using 8 pounds of wire? A. Yes, sheet iron disks 
may be used as stated. 3. Also, how many storage bat- 
tery cells would it take to ran above motor? A. Two 
to four storage battery cella will ran the motor, accord- 
ing to the power to be developed. 

(5446) A. J. H. asks: 1. I have an 8 
light 16 candle power dynamo, I built from drawings of 
SuprLement, No. 600, and is shunt wound, and find it 
works very well, and lights the 8 lamps. Now I have a 
foct lathe and desire to run the same by a motor, and 
wish to know if I can change the above machine so that 
it will work with such a battery as described in “ Experi- 
mental Science,” page 401, figure 304, 8 cell plunge, as 
recommended for running motor. such as described in the 
above work. I wish if possible to get power enough out 
of my dynamo to run the lathe, as I have no use for it as 
alight machine. A. Connect the magnet windings in 
parallel so as to get low resistance. Keep it shunt wound. 
The battery will not run it very long. 2. It says that the 
above named battery has the disadvantage of running 
down or becoming exhausted in afew hours. I should 
feel obliged if you would tell me what gives out about it, 
if it is the zinc or carbon, or does the bichromate solu- 
tion become exhausted’ A. The solution becomes ex- 
hausted. 8. Could you inform me where I could obtain 
the carbon and zinc plates for such a battery, and about 
what would be the cost of a set for such a battery, and 
how long they would last by using the battery one or two 
hours aday? A. Address some of our advertisers who 


deal in electrical goods. The zincs will last a good while S 


—the carbons indefinitely. It will not be cheap power. 


4. Will the dynamo I have, by cutting out half the wire | Cash 


on fields and armature, work as a motor with half the 
power it would take if all the wire was in connection ? 


A. No. 5. Could you tell me where I could get castings CI 


for a half or 1 horse power petroleum or gasoline engine, 
or if I might be successful in making ove myself, being a 
mechanic and having worked on steam engines for some 
time? WhatI would like to learn is, how does the cil go 
into the cylinder, and what would be the proportion of 
ofl and air for a single charge for a 1 horse power 
engine ? I have thought of constructing one if I cannot 
get the necessary power from my dynamo. A. For gas 
engine we refer you to Robinson's “ Gas and Petroleum 
Engines,” $5.50 by mail. 

(5447) 8S. G. M. writes: There is in the 
head of my bedstead one of those bugs that keeps up 
at times a continuous, very annoying knocking and tick- 
ing. I have tried to locate him and then to destroy him, 
but never succeeded as to the former, Could you tell 
how to find out his location, and if it would be possi- 
ble to destroy him in the wood?’ A. Reply by Professor 
C. V. Riley.—The insect complained of by your corre- 
spondent is either one of the Ptinid beetles (the so-called 
“death watch’) or, what ie more probable, the larva of 
a longicorn beetle. Such insects are known to live for 
years in the dry wood of furniture before they emerge 
or die. Itis of course a very difficult matter to locate 
exactly the insect working in the wood. In some in- 
stances the presence of little piles of sawdust lying be- | Co 
neath the place where the insect works will help to locate 
the enemy. If the latter does not eject any sewdust, it 
has sometimes been located by moving a lighted candle 
along and close to the suspected purts of the wood. , ‘The 
proximity of the light will cause the larva to “ knock" 
and it can then be cut out with a knife. If the burrows of 
the insect are close to the surface of the wood, they can 
be detected by taking soundings with a stout steel needle, 
and if the burrows are found, the killing of the larva is 
easily accomplished by boring a smal! hole in the gallery 
and injecting therein a sufficient amount of birulphide of 
carbon by means of a small syringe. 
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Hanger Bee Maves trough hanger Picture GE, Bes GER e oo + cencnnsienbatieiecsnes 
banger. Trolley wire hanwer | Show case or rack, E. Le Spencer ee 
Herrov disks, hardening, J. & Corbi eAeT1 | Siding, house, T. T.i8 ne 
Harrow tooth fastening device, 0. AR. Baldwta W664 | Siftl oan. \ Neneeee ; 
Harvester bundie carrier, A. BR. Bagiey WH658 | Sig Visible signal. 
Harvester, cane W. KR. Chisholm 58M Stoke. outlet connection and strainer for, J. bree 
Harvester, seif-binding. J P. Monroe SST ford 
Harvester. traveling, B SOASTT | Soles, ete... machine for cutting, AM Stickney... 
Hat and coat rack, MH. We etphal 06,756 | Spinning fier and attachment Chess, J. Shaw.. 
Hat sweat, J. Bobrmann 6.48 | Spinning or twisting apparatus, L. F. Weiss 
Hay joader, J. Drake SE STT Goring See Seat spring. Wagon nestor spring. 
Head rest. M. J. Diemmer A WS rinkler. See Automatic ue 
Heater. Soe Car beater. Fireplace beater. Gas | ker, N. Housinger - 
heater. Steam or hot water heater | Stamp, hand, &. H. re 
Heating spparatas, fivid pressure regulator for, Stand. See Display stand. 
W. a. Page STAT | Staple, L. P. Peterson , - ... OTM 
Heating syparatus, water, J. 8. Butterworth 6.975 | Steam engine, P. EB. Berthier.... anges : 7 
Hinge, KM. Kapiti WT | Steam or bot iiinen C. Pheips.. x) LATHES 
Hitchina device, borse, Benedikt & Klein Steam trap, C. um ee 
Hoof pat, §. A. Ryan sg, SOM | Shea trap, J: Zieumerman Mi i | ENGINE emaans 
Hook and eve, W. &. Seymour MATE to WAT Stock tn S, apparatus or ban ng, 
Horseshoe. #.'B. Jerome Sosa) | Fairman tai A Wied ee | Also Foot Lathes, See a. \. Sees = _— 
Horse power motor, W. KB. Miteheli 4 Stone, manufacture of artitic . a ulve reet 
Horseshoe, vailless, J. Greimann E.R Stove or farnace, W. Krueg ... AT Sebastian Lathe Co. "tis Cincinnati, one. 
Hose reel, [. Locia ... S60,.099 | Strainer or grate for basin cutlets, ete., J. Clif- 
Hydraulic motor, N. &. Harrie HOB, S76 ford wwe» SO6088 | 
Toe end apparatus therefor, manufacture of, F training soup, ete., machine for, A. J. Stearnes.. SOA,766 | 
ty . 07,006 | Street cleaning machine, H. B. Blanche........... P< 
I we are ring apparatus, C. 1. Foster ATT? ——— aweep, Krap 
ca See Brake piston indicatos ical instrument to cure gapes in fowls, a. B. 
lr aieator K. Tabberi 506, SS REIN.» ccnccennentiinamseseouneseacstenoenelh Rees 
‘ leetr luctor, L. F. Requa HEA | Syringe coupling, ©. B. Longden.............cccsees 
older, &. Bing “6A Table. See Extension tabie. / 
iron. “ee Sad iron Tablet making device, A. Nebeker................e 506,791 
Iron from ruat, protecting, 8. Rauadnitz S082 Tablet moulding machine, C. EK. Beardsley . 06,307 
lrouing mackine, G. Binder . 640 Tag holder, C. . eve ociuncedl . Hae 
Jack. See Bont jack. Lifting jack Zanniua, 3, 4. . Dies 
Jewel setter, J. J houston . Ree wren ow iiliame . WEI 
Joint. See Ral! joint ine day Buck & Sweeten.... — ...... 506,973 
Klin. See rick Kils Telephone disturbing currents, apparatus for | 
Ksitted work, transferring mechantam for, R. W mg pressine, F. A. Pickernel! 506,886 | 
Kin rele one systems, multiple commutator appa 
Ladder, extension, i. S. Minot ratus for, L. A. Berthon.. ss | WOVEN WIRE AND SEGREGATION. 
Lamp chimney, composite, J Sew rent, B. F. Upton ..«» 508,966 | —By Bryan Corcoran. A of value to millers, in 
Lamp, electric are, A. Utainges Thill couplings, antirattier for, A. Kraiss. .. 06,822 | which the author systemat some facts about sieving. 
Lamp, plember'’s, L. Charroa Time recorder, watchman's, echt . 06.988 | materials used for sores. monte, weaving, effect of 
Lamp, street Berwener Tinsmith’s tool, M. B. Potts 508.995 | dead surface, ron yr ve 
Lampe, marufactere of electric. H. & F.G.A Tire, valved pneumatic, Morgan & Wright . 7,086 | capacity of meshes, sifting. ith 18 figures. tained 
Zon ulzer Serge Tire, vehicle, F. D. Owen 507,09 | in SCIENTIFIC AMERICAN SUPPLEMENT, No. 916, 
Lard or butter cutter, Murray & Bppe Tire, wheel, D. Owen .. 7.089 | Price 10 cents. To be had at this office and from all 
Lateoh, J. K. Clark Tongue attac hment, wagon, 8. Norton. . WIG  newsdenlers 
Lathe slide rest, G. Strickland ygue support, wagon, H. Barber .. WEA 
Leather folder, 8. BH. Randal! on, W. C. Dowling -. 506,986 
Leera or annealing ovens, receptacte for, M. J H. Jackson .-. S00 
(wens KB y. automatic musical, J. P. King . 0 
Levei, plamb, J. Petict 562M Toy game apparatus, E. B. Smith .. 0 
Level, spirit, L. Mens 86.555 | Traction engine, G. L. ues .. SES 
LAfting jack, KR. Raby “i | Trap. See Animal trap. rd trap. Gas trrp. 
Liquid containing veasel, W.C. Wilson OOF 08D Sewer trap. Steam t 
Lock. See Safe lock. Sash look Trolley wire Lanaer, B. B. ts SOT 064 
Lock, C. P. Nixholm 06.7% Trough. See Baves trough. 
Lacomotive, electric, H. W. Libbey S67 | Truck, car, W. H. Hansell............... ~. S701 
lLaecomotive piicot draw bar coupling, W. P. Pren- Truck, car, J. Taylor : - SOO 
dergast : “4,7M | Turning machine, Q. W. Booth ath ‘ (ty ak ae nae © ee 
Loom jacquard mechaniam, J. Gebdic X68 | Typewriting machine, J. Herran y Bolado . PES 
Loom pattern mechanism, G. fF. Hutehine SOBS1S Typewriting machine, M. K. Mc 606,712 


Lubricant journa) box and method of making, J 


Cc. Kitton bse 


Mail bag fastener, J.C Keanety 

Maruai recorder, G. B. & BB. R. Peters GET | 
Measure, tailors, T. H. Wigsina ST 04 
Meseurtng machine, cloth, W. H. Holloway OT .U08 
Meat clamp, A. GC. & B J. Kyle . 72 
Metallic tie support and fastening, J. M. Price OT 0s 
Milk cwoler and aerator, P. &. Kyan . WAM 
Milk tseter, centrifugal. P. V. P. Berg aw 
Miiker, cow, H. Heitmann : or oe 
Mill. See Coffee aill, Windmiit 

M/neral jocator, BR. T. Lacy, Jr 57,018 
Mould jacket, D. M. Springer SOB IG) 
Moulding flower pots, etc., machine for, W. Weat 37,068 
Miwtising machine bed, A. J. Saunders 508, 45 
Mosquite var dx*ure, ©. J. C. Pockette SOBLANS 





Moter. See Hurse power motor. Hydraulic mo- 

liuw 
Motor, W. 1. & B UG. Monroe . oe 
Music chart, J. H. Grady « ai weoTI 
ar ioek, lL. K. Bunta bye 
Obeervation whee, J. Murrey SOB R2S 
Otling can, 8. Ande -rHon ‘a 
(ypera chair. M. W. Kempner “4 
Gee Jiager or concentrating machine, KE. A Wail. 751 
ire separatar, A. C. Campbell 976 
Packing, manufacturing ptston rod, C. H North.. SOBS57 
Pad. See Hoof pad 
Padiock, Browne & Palmer 506,685 
Paint mixer, T. M. Beatty ees) 
Pan, See @vaporating pan 
Paper fastewer, §. Dancywer . en 
Paper slitter, ©. 8. Macy . a 
Parehments, removing copper from textile, C. 

Fae w itz 506, 908 
Pea, 3. B. Landers WB noe 
Pessary adjuster, L. F. Hatch SOB, 851 
Peiroleum acai compressed air engine for tram- 

ways, combined, Neukirehs . OTR 
Photograph disptaying rack, 8. Wood 
rm tanutorte actions, mac hine for nakiug parse of, 

B. 2 Manrtteid J 
Picture banger, 1). A. Ferris ") eae 
Pile, Db. W. MePiroy . Wise 
ve driver, F. Le Biaue . BiRM 
Pm. See Clothespin 
Pipe junction, closet safe, ". J. Burke « 

Pipe plug, weete, HS. Chase ME 872 

Pipes, ete.. exvernail joint for seceape, Nies & Lia- 
nenan wh) 

Pipes in streets, Gevice fur ase when repairing or 
iaying, *. M. Aabiey 

Pies, monufacture of Seegeses ‘coverings ‘for 

wt P. Carey ‘ . 6870 
Plant sprinkler, L. Middieton... ; . 7 
Pianter, EK. 1. Sabi 600: se gnaee cvvenses 507 048 
Planter split wheel, corn. J. C. Tanmniefif.......... ORT. 
Piuw, J. B. & BM. Mitchell . ae 
Piew, rotary, M. T. Hancock . Oe 
Portable aria. Timolat & Jacobson eles} 
Poteto digger and leeder. L. Desmarais SO RT 
Powder dunter, D. ©, Tuttle ea 
Preserving food, J. hk Tridint 507 .0M 
Press. See Baling p 
Printed matter for. the bitad, prodecing, T. C. 

urn Jorft -. GAT 
Printer’s chan. H. 8, Poster Bd 


Prag pase press fue tig and cutting mechaniam, 
. “et... 
Propetier for v revolving bali, H. Thibault 506,748 
Page for ty uz... ‘ Sons 
right ‘oF erating apoaratus, coraprese! 
¥ Milles -. 
S “Gooanwald on 0a 
Pe ra outer. A. 4. Bird . ea 
in e, F. &. Coeenk . We 
burtoa, aloctric, 8. F. . MTD | 
itsok See Hat and cet iy Photograph te | 
Paras mg rack 
Rail joint, G. A. J SOR ae 
Railway cr odutd fF Franaiin S68 
Ratiway, ebay te toe re As 6,770 
Haljwaey rail aan 
tway Ltt 4 of steel, H. A. Har 
anydneeo . ORD) 
5a aS 


FOF . on 
Retway the 
HaLchet. 

BR veres 
Bost See) anal unaeb | FP. B. Bn oo 
oa Ge ive maine ne, 
Re apparatus, gas tight joint for. H. 
Register. See | reyister. Counting register. 
lator. See Weetric machine regulator. 


F reg abate 
Kein bolder, 8. C soaps 
T. itera... 
engine, (>. O. Gould 


Hock or coal drill. 
Rotary engine, 1. W. White......... 
fad iron, T. O. Adama 


opin. w.v.W wthington.. 


SO 041 
recorder. Time 


ash 








Maas | Velocipede crank 


Typewriting machine, G. W Yost | 
| Uiertne dilator, A. J. Beavis 
Vaive, EB. G. Feltbousen 


valve, ammonia expansion, 
v rehtete’ brake and starter &. A. De Normanviile a 
Vehicle a r, A. Dratt : 
| Velocipede, J 1. Ragoucy 
sprocket ‘fastening. F. P. 


aid, J. 
mac Fins "hor deergenes and 


' Crosby .... 
| Vending massinn, nN 


; TR. Alle 


printing, 
Ventilator. See Car ventilator. 


Vessel, transportation, storage, and on 


ae = = The Remington’ Typewriter: 


As Pertect in Design and Construction as Original Ingenuity, Long 
ne gesad tniiied Wnteomcath oan and a teedeen iene 
It ls Simple, Well Made, Practical, Durable, Easy to Learn and to Operate. 


Wyckoff, Seamans & Benedict, 


27 Broadw 
. (ad vou” 








F. B 

| 

Vise for anv foot W. oO. Berry 
Visible signal, Perrin 
Vv wigentasrs. was pas apparatus for. G. 

now 

Wagon bolster spring, J. H. Smale. 
Wagon top, collapsibie, G. W. Bowe. , 
Washers, making put lock, A. W. Miles 


JF YOU HAVE ANY SMALL ARTICLES 
“ | § in Brass or Iron that you want manufactured 
Soe se8 | in quantities, write to THe Jones Bros. ExEc- 





Watch dial fastening, 8. RL 7) 
Water, epparshes ‘or obtaining motive power -_ =| tric Co., 28-30-32 West Court St., Cin’ti, O. 
from running, Purdon & W Walters . DTD 
closet cistern, P. White 506,757 


was GATES ROCK & ORE BREAKER 







heating and cooking apparat us, Ki. Carda- 





















































mu... . W810 | 
Water lift. G. P. Glenn , re jem, Capacity up to 200 tous per boar. 
ater, system and apparatus for raisin 
McGowan = EIT qo ee See 
Weed cutter and land leveler. combined, A. N. mean | all other Breace 
Fee ee 3 ee ‘send tor atalogues 
Se ea MOO Gee shed. Care | GATES IRON WORKS, 
heel rims, making hollow, BE. Warwick .. O68 50 C Se. Clinten St... Chicage 
Wnes support, vehicle, 8. Filiott .. BT | 138 C, Liberty Street, New jf 4 
Winding machine, cop, 8. W. Wardwell, Jr.. . Pe) = G “yrankiin Bt. St. Boston, Mass 
| Window screen Fat J RR eS Pa ee sidematiaa annual 
. a Prrrrrrity ns 
’ 8. F: Mouck. iam | LIGHTNING CONDUCTORS. —A 
w ire, mamufact uri , B. Viarengo - 06,957 | valuable and exhaustive paper giving Reynold’s instruc- 
Wire er. J. Gitte -- 506,985 | tions for erecting and testing lightning rods Contgtnes 
Wood carving machine, eee & Peterson. .).". SOM | in" RcIENTIFIC “AMERICAN SUPPLEMENT, 
Woodworking machine, W i trees Bis Price 10 cents. To be had at this office end trom al 
Wrench. See Ratchet wre mp * wrench. newsdealers. 
Wasa (ges grant pe ANOUZEN = PN ertect ewspaper File 
| ¥e@ ~y poceostn eabseosee 
The Koch Patent File, for preserving Mag- 
| aziues, and has been been recently y improved and 
DESIGNS. to ae —- 
Bottle, KE. M. Cone... 0 by mail, oF $1. vat the 
Carpet, A. Kaeslin ” in 
Sewing machine frame, L. Ooderdonk —. 
ae 
| ‘ * 
TRADE MARKS. 
i¢ yy fa b grade, Feasts Oe@e 723 
| Cotte “preparation for improving the he taste of O. meet night. A A 
seth a onan 82) $10.00 to $50.00 & 
Cotten goods, brown, bleached, and printed, G fable busl- 
Willig... oe cs eces a pres wes > 98,712 | Dese. Made Lanterns and A ty of sg orton 
Cotton goods, woven, Massachusetts Cotton Mills, logves oo . 1 Optical, 2 
" a1, 28,711 td Me eration ate  dateage: tht. 
| Cotton, wool, ail, and worsted or hair piece goods, ane La A 
| rai, clippers, Brown & ‘Sharpe Manufacturing ans DIAMONDS. +e MANUPACTURE OFr.— 
An interesting desert jon of M 
Jompany 23,716 | method of rom 
| Medicine, tonic, J. 8. Bailey...................----.-. 2717 | carbon and sugar by tmeans of an improved eleetrte Fur 
Milk, ox condensed, N an Milk Condensing nace. With 2 illustrat rations, ned tn 
eae hare’ 2,721 | AMERICAN SUPPLEMENT, No. + Price Weents, To 
Paper and envelopes, writing, @. B. Hurd & Com sams be had at this office and from all newsdealers. 













M 
— envelopes, writing, Worcester Envelope 
4 


éq-- tena hiiies . 3,70 


know how to read 


MANA" MECHANICAL ENGINEER OR DRAUGHTSMAN 


= qualify — take hee of or to Fm weap ge Myo 
‘oting your idle to Home y by the 
ENC 3 SCHOOL OF = MECHANICS. ‘Scranton. F 4 To 
and write. Moderate charges. Send 


. 
’ 

manufacture 
method of THE CORRESPOND. 
~~ 7 gr tap tan 





the wet or dry 
than any other 











HE GRIFFIN MILI: 


A perfect pulverizer of all refractory substances by either 


It works better and at less expense 
uae nsoeneentn te: be the eanpgenes 


pulverizing Mill manufactured. 
For FREE Illustrated Pamphiect address 


BRADLEY FERTILIZER GO., 92 STATE ST, BOSTON. 








OCTOBER 28, 1893. | 


Founded by Mathew Carey, 1786, 
HENRY CAREY BAIRD ay co. 
Peblishers, 








Iw 


Ticks. 











LIFE SAVING DEVICES.— A COL- 
lection of suggestions of devices for comm unic ating be 
tween the shore and stranded vessels, offered to the 
— Daily G by various correspondents. With 
illustrations. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, Nos, S48. S49, S50. S51, = 
° ‘ . 9, S71. S74 and 
Price 10 cents each, or i for the series. To be had 
at this office and from all newsdeaiers. 


"THE BEST IN THE WORLD. 





ow 
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Skin Dis PREVENTED 
RAZOR ¥2.00, STROPPING MACHINE &STROP 7” 
orn mw one Box ¥8.15 sy ma FREE @ Sx 
E.LOTHAR SCHMITZ,~ Axe 


92 & 94 Reape St. New YORK . 
NOURISHMENT IN ACUTE DIS- 











"ATTENTION | ! 


meritorious Household Utens! and 
Ps novelties to Introduce. Inventors are ~ 2 
correspond wi 


with us. 
w. Hk KERMAN & CO., NAPOLEON, ONTO. 


INVENTORS, 


Scientific American. 












W. L. DOUGLAS 
$3 SHOE. cevtinen. 


Best Calf Shoe in the World for the Price, 


Fine Calf Dress Shoes, $3.50, 64.00 and $5.00. 
Stylish. 


$2.50 and $2.00 Shoes fer General Wear. Extra 


Value. 
and e 
‘ee EEE ne 00.20 008 01 75 School Shoe. 
Ww. ie Do las Shoes are ee ope of th the best material, in all 
, and sold ¢ by shoe dealers everywhere. 


the latest sty 
Do Wou Wear Them? 

W. L. Douglas’ name and price is stamped on the bottom before they leave the Sactory, te 
protect you against high prices. Doing the largest advertised shoe business in the 
world we arecontented witha small profit, knowing that theextra value putin W.L. Douglas 
Shoes will give a continuous increase to our business, The dealer who sells you unstamped 
shoes makes the price to suit himself. He will charge you from $4 to $5 a pair for 
shoes of the same quality as W. L. Douglas $3 Shoe. The stamped name and price 
system is the best for you, because it guarantees full value by the manufacturer, for the money 
paid, and saves thousands of dollars annually to those who wear W. L, Douglas Shoes, 

f you wish to economize o' 

wiat, oont i inneed. Sent AP or fag i Free - , when ya moench 4 aeten Tene 
no substitutc. Send for with full instructions how to order by mail. 
Address bet nce a seer 7 ban eee Maes. 


98u USE Riera, 


If so, we can sw ‘ov. All sizes 
mounted and unmownsed. always 
kept in stock. , we make a 
yof selecting cones for all spe- 
purposes. §2™ Ask for catalogue. 
The CLEVELAND STONE CO, 


2d Floor, Wilshire, Cleveland, 0. 
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(la e's eles e's 818.8 8.818 8.8.8.8 8 8 ee ele eh ee ee Ole ee ele es whe 
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HOW TO MAKE CLOTH WATER- 
prost<-Resiee and directions for waterproofing cloths 
otended for uniforms for policemen, railroad employés 


VEATS, TRADE MARKs 








CA 
COPYRIGHTS, 


Messrs. Mann & Co., Solicitors of Patents, have 
had nearly fifty years’ continuous De and 


the 

















most 

of the best nts been secured and others. Contained in SCIENTIFIC AMERICAN SUP- 
their Scientific ee Patent soured thr : PLEMENT, No. 907. Price 10 cents. at this 
for reliability, promptness, careful office and from ail newsd 
moderate terms, rere. Smuove a world-wide tat. 

Any one who has made an invention ma PP Pr Pra 
quickly ether it te "errr... © 

bab! patentable. simply by wee tet to Munn 

Co. All communications strictly cunfidential. ) | ) ( | 

Handbook of Inf on ing ts Ul. \ \ 
and how to obtain them y > tss 

to taken oh bh Munn & Co. receive 


way AR merican, and thus 
= 2 widely iy before pape without cost 


paper ued 
inte d J by far the 
* aredinnien of any solentifie w =< in & 


fy & <q 1 York, a ha Bg 


THE “OLIN” 
GAS AND GASOLINE ENGINES, 
FROM 1 TO 10 HORSE POWER, FOR ALL POWER PURPOSES. 
) THE OLIN GAS ENGINE Co., 
222 CHICAGO STREET, BUFFALO, NEW YORK. 


STEEL, IRON, COPPER, ZINC, BRASS, TIN, 
“ine Machinery. Woslen, Catton, Paper and Pu nd Pulp ati i Rice, F Frour and and Ot Mlle, Sugar — 


eerie, Fi ms, Brick and 
Arfesters, Gas and — wine: Works Ot 





ore. 
SS Se ae 
7"... 





? 


world. 
dress 





_o-eeeeeeeeeerrerr eee ee 
"eee © 























Di, Gas, vy Vapor Stoves, 
and Brass always in Stock. 


THE HARRINGTON & xine PERFORATING CO., Chicage, 
ARB GEFs SOE. Ser Eee 





‘| APPLICATION OF AIR IN MOTION C TOAM JACK 
« x 


to Chemical yk By Henry G. Water, B.S3c. A 
wreatiog. of the value of air in 





MASON & HAMLIN 
SCREW STRINGER 


One of the greatest im in the 
history of the s 
pet i Tea ¥ 


Qualicy ty of Pome | Purer. 
wr uly I rated Catalogue sent on 


e Hamlin Organ & Piano Oo, 
182 TREMONT 8Sr., Boston, Masa. 


a heal 








Before you Orde 


FOREIGN PERIODICALS LS 
roadway p. Y if 


, Paris. 


@. E. sT EC 
encen-tmel 











TO BUSINESS MEN 


The value of the SCIENTIFIC AMERICAN as an adver- | 
“sing medium cannot be overestimated. Its circulation | 
‘s many times greater than that of any similar journal 
now published. J¢ goes into all the States and Territo- 
ries, and ts read in all the principal libraries and reading 
rooms of the world. A businoss man wants something 
more than to see his advertisement in a printed news- 
Paper. He wants circulation. This he has when he ad- 
vertises in the SCIENTIFIC AMERICAN. And do net.let 
the advertising agent influence you to substitute some | bu 
other paper for the SCIENTIFIC AMERICAN when se- 
lecting a list of publications in which you decide it is for 
your interest to advertise. This is frequently done for 
the reason that the agent gets a .arger commission from 
the papers having a smal) circulation than ts allowed on 
the SCIENTIFIC AMERICAN. 
For rates see top of first column of this page or ad- 
dress MUNN & CO,, Pablishers. 

361 Breadway. New York. 











paper of great interest, vii sy, 
1. For the removal of foul air, fomes, 

dust, steam, ete. 2. For warming. 3. For cooling. 4 For PUR | | 

drying. Contained in SCIENTIFIC AMERICAN SUPPLE- 

MENT, No. 918. Price W cents. had at this 

office and from al! newsdealers. 


WATER 





“ECONOMY IS WEALTH.” 

Agents wanted to sell the Im- 
Phe only standard machine made 
fora reusomable price. LA ny a all 


7 Send fi Catakagur. 

‘or Ca i" i, 

Address N. TYPEWRITER ( “a 

61\ Washington Street. Boston. Ve 
Serentific Amernean 








NA as 


~ | STEEL TYPE | FOR | TYPEWRITERS 
The Orcutt Comp’y ‘sssts2e222"" Cheap. ( ae 


and Hoge Whew: Dien sia Werk. 
wan 6. Kadtets 4 Seocker Washstands manufactured. Pat. 

















ins 





etary, Scena 
oo ee Idaho. New York Stencil Wks 100 Nassau St. N.Y 


re oy Saree Fae 


ry oe 











improvement 
Our Litte Wonder. of 








DECORATION.—A LECTUE RE DELIV- 

ered by Mr. Louis Solder ~4 ape oo oteee, ain. 
burgh. before the of the painting 

ting classes. With 2 aren, Contained in seers 


AMERICAN hes peg No. Price 
Sidathebe atiudiuwmks 


N IDEAL STUB PEN-Esterbrook’s Jackson Stub, No 442 
A specially EASY WRITER, a QOOD INK HOLDER and a DELIGHT to 
those who use a STUB PEN. ASK YOUR STATIONER FOR THEM. Price, 

$1.00 per gross. THE ESTERBROOK STEEL PEN CO., 26 John St., New York. 


NO SKILLED ENGINEER. 
THE SHIPMAN AUTOMATIC STEAM ENGINE. 


KEROSENE OIL FUEL. 1, 2, 4, 6 and 8 HORSE POWER 
No extra insurance. Efficient, Economical, Durable. 


SHIPMAN ENCINE COMPANY, 























200 SUMMER STREET, BOSTON MASS. 
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New+ Books 


a ee 


iua. Expert bookkeeping and “100 Help- 

ints.” concise, practical. and original manval on 
+h of a: ‘or ali who desire to become ex- 
pert bookkeepers. By Marcus A. Kaimons, Expert ac- 
countant. One evened ove, eloth = pages. lLlus- 
trated. 16%) 0enses we. 36 Gotigneed 83.00 


British Locomotives: their History, Construction 
and Modern Development. Br ©. J. Bowen Cooke. With 
numerous tllustrations At, akevches and diagrams by 
C. KE. Jones and R. A. McLennan, and reproductions of 
official drawings and diagrams, 381 pages......... . 


Lecemotive Catechism. Containing nearly 1,900 
questions und anaewers concerning designing and con- 
@tructing, repairing and runoing various kinds of icco- 
motive engines. Intended ac examination questions 
and to post and remind the engine runner, freman, or 
learner. By Robert Grimshaw. One vol., cloth, S82 


ae . Is illustrations. Containing also full aeserip- 

jon, with large folding » plate, of the famous engine 4 
recently built gpgretea by the N. Y. ©. & Ht. 

7 folding plates, ; $3.00 


ria and Tuberous Keoted Flants. Their 
history, description, methods of pr pPagation, and com 
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